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Ɉɜɢɟ ɩɪɨɛɥɟɦɢ ɩɪɢɞɨɧɟɫɨɚ ɞɚ ɫɟ ɫɬɨɩɢɪɚ ɪɟɚɥɢɡɚɰɢʁɚɬɚ ɧɚ ɧɟɤɨɥɤɭ ɯɢɞɪɨɫɢɫɬɟɦɢ ɜɨ Ɋ. 
Ɇɚɤɟɞɨɧɢʁɚ, ɤɨɢ ɫɟ ɢɫɤɥɭɱɢɬɟɥɧɨ ɡɧɚɱɚʁɧɢ ɡɚ ɪɚɡɜɨʁɨɬ ɧɚ ɧɚɲɚɬɚ ɞɪɠɚɜɚ, ɤɚɤɨ ɲɬɨ ɫɟ: 
Ʌɭɤɨɜɨ ɉɨɥɟ, Ȼɨɲɤɨɜ Ɇɨɫɬ, ɑɟɛɪɟɧ ɢ Ƚɚɥɢɲɬɟ, ȼɚɪɞɚɪɫɤɚ Ⱦɨɥɢɧɚ ɢ ɞɪɭɝɢ.  
Ɉɞɥɭɤɚɬɚ ɡɚ ɨɪɝɚɧɢɡɚɰɢʁɚ ɧɚ ɑɟɬɜɪɬɢɨɬ ɤɨɧɝɪɟɫ ɡɚ ɛɪɚɧɢ ɛɟɲɟ ɞɨɧɟɫɟɧɚ ɧɚ 
Ƚɨɞɢɲɧɨɬɨ ɫɨɛɪɚɧɢɟ ɧɚ Ɂɞɪɭɠɟɧɢɟɬɨ „Ɇɚɤɟɞɨɧɫɤɢ ɤɨɦɢɬɟɬ ɡɚ ɝɨɥɟɦɢ ɛɪɚɧɢ“ (ɁɆɄȽȻ 
ɢɥɢ MACOLD) ɜɨ ɞɟɤɟɦɜɪɢ 2016 ɝɨɞɢɧɚ. MACOLD ɟ ɟɤɫɩɟɪɬɫɤɚ, ɧɟɜɥɚɞɢɧɚ ɢ 
ɧɟɩɪɨɮɢɬɧɚ ɢɧɠɟɧɟɪɫɤɚ ɨɪɝɚɧɢɡɚɰɢʁɚ ɢ ɟ ɱɥɟɧ ɧɚ Ɇɟѓɭɧɚɪɨɞɧɚɬɚ ɤɨɦɢɫɢʁɚ ɡɚ ɝɨɥɟɦɢ 
ɛɪɚɧɢ (ICOLD) ɨɞ 1950 ɝɨɞɢɧɚ, ɤɚɤɨ ɞɟɥ ɨɞ ɩɨɪɚɧɟɲɧɢɨɬ YUCOLD. Ʉɚɤɨ ɧɟɡɚɜɢɫɧɚ 
ɨɪɝɚɧɢɡɚɰɢʁɚ, MACOLD ɟ ɱɥɟɧ ɧɚ ICOLD ɨɞ 1994 ɝɨɞɢɧɚ ɢ ɱɥɟɧ ɧɚ ȿɜɪɨɩɫɤɢɨɬ ɤɥɭɛ ɧɚ 
ICOLD ɨɞ 2006 ɝɨɞɢɧɚ.  
ɁɆɄȽȻ ɢɦɚ ɜɚɠɧɚ ɭɥɨɝɚ ɜɨ ɩɪɨɰɟɫɨɬ ɧɚ ɩɪɨɟɤɬɢɪɚʃɟ, ɝɪɚɞɟʃɟ ɢ ɨɞɪɠɭɜɚʃɟ ɧɚ 
ɝɨɥɟɦɢɬɟ ɛɪɚɧɢ ɜɨ Ɋ. Ɇɚɤɟɞɨɧɢʁɚ, ɩɪɟɤɭ ɞɢɪɟɤɬɧɨ ɭɱɟɫɬɜɨ ɧɚ ɧɟʁɡɢɧɢɬɟ ɱɥɟɧɨɜɢ ɜɨ 
ɪɟɚɥɢɡɚɰɢʁɚɬɚ ɧɚ ɩɪɨɟɤɬɢɬɟ, ɤɚɤɨ ɢ ɫɨ ɨɪɝɚɧɢɡɚɰɢʁɚ ɧɚ ɩɨɜɟʅɟ ɤɨɧɝɪɟɫɢ, ɫɢɦɩɨɡɢɭɦɢ, 
ɪɚɛɨɬɢɥɧɢɰɢ, ɫɬɭɞɢɫɤɢ ɩɨɫɟɬɢ ɢ ɫɬɪɭɱɧɢ ɩɪɟɡɟɧɬɚɰɢɢ. ȼɨ ɦɢɧɚɬɢɨɬ ɩɟɪɢɨɞ ɨɜɚ 
Ɂɞɪɭɠɟɧɢɟ ɫɟ ɩɨɬɜɪɞɢ ɜɨ ɪɟɚɥɢɡɚɰɢʁɚɬɚ ɧɚ ɩɨɝɨɥɟɦ ɛɪɨʁ ɧɚɭɱɧɢ ɫɨɛɢɪɢ: (1) ɋɨɜɟɬɭɜɚʃɟ 
ɧɚ ɬɟɦɚ: ɉɪɨɟɤɬɢɪɚʃɟ ɢ ɢɡɝɪɚɞɛɚ ɧɚ ɛɪɚɧɚɬɚ „Ʉɨɡʁɚɤ“ (1999); (2) ɉɪɜ ɤɨɧɝɪɟɫ ɡɚ ɛɪɚɧɢ 
(2004); (3) ɋɨɜɟɬɭɜɚʃɟ ɧɚ ɬɟɦɚ: Ȼɪɚɧɚ „Ʉɨɡʁɚɤ“ – ɢɫɤɭɫɬɜɨ ɨɞ ɢɡɝɪɚɞɛɚɬɚ, ɩɪɜɨɬɨ 
ɩɨɥɧɟʃɟ ɢ ɩɨɱɟɬɧɚɬɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ (2005); (4) ȼɬɨɪ ɤɨɧɝɪɟɫ ɡɚ ɛɪɚɧɢ (2009); (5) 
Ɇɟѓɭɧɚɪɨɞɧɚ ɪɚɛɨɬɢɥɧɢɰɚ ɫɨ ɩɪɟɞɚɜɚɱɢ ɨɞ Ƚɪɰɢʁɚ ɢ ɨɞ ɒɜɚʁɰɚɪɢʁɚ (2009); (6) 
Ɇɟѓɭɧɚɪɨɞɟɧ ɫɢɦɩɨɡɢɭɦ ɫɨ ɋɥɨɜɟɧɟɱɤɢɨɬ ɤɨɦɢɬɟɬ ɡɚ ɝɨɥɟɦɢ ɛɪɚɧɢ (2011); (7) 
Ʉɨɧɮɟɪɟɧɰɢʁɚ ɧɚ ɬɟɦɚ: ɏɢɞɪɨʁɚɥɨɜɢɲɬɚɬɚ ɜɨ Ɋɟɩɭɛɥɢɤɚ Ɇɚɤɟɞɨɧɢʁɚ (2012); (8) Ɍɪɟɬ 
ɤɨɧɝɪɟɫ ɡɚ ɛɪɚɧɢ (2013); (9) Ⱦɟɫɟɬɬɨ ɫɨɜɟɬɭɜɚʃɟ ɡɚ ɜɨɞɨɫɬɨɩɚɧɫɬɜɨ ɢ ɯɢɞɪɨɬɟɯɧɢɤɚ 
(2014); (10) Ʉɨɧɮɟɪɟɧɰɢʁɚ ɧɚ ɬɟɦɚ: ɋɨɫɬɨʁɛɚɬɚ ɫɨ ɜɨɞɨɫɬɨɩɚɧɫɤɚɬɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ 
(2015) ɢ (11) ȿɞɢɧɚɟɫɟɬɬɨ ɫɨɜɟɬɭɜɚʃɟ ɡɚ ɜɨɞɨɫɬɨɩɚɧɫɬɜɨ ɢ ɯɢɞɪɨɬɟɯɧɢɤɚ (2016). 
Ɂɚ ɑɟɬɜɪɬɢɨɬ ɤɨɧɝɪɟɫ ɡɚ ɛɪɚɧɢ ɩɪɢɫɬɢɝɧɚɚ ɝɨɥɟɦ ɛɪɨʁ ɪɟɮɟɪɚɬɢ, ɨɞ ɤɨɢ 41 ɛɟɚ 
ɩɪɢɮɚɬɟɧɢ ɨɞ Ɋɟɞɚɤɰɢɫɤɢɨɬ ɨɞɛɨɪ ɞɚ ɛɢɞɚɬ ɨɬɩɟɱɚɬɟɧɢ ɜɨ Ɂɛɨɪɧɢɤɨɬ ɩɨɫɜɟɬɟɧ ɧɚ 
Ʉɨɧɝɪɟɫɨɬ. Ɋɟɮɟɪɚɬɢɬɟ ɫɟ ɧɚ ɦɚɤɟɞɨɧɫɤɢ ʁɚɡɢɤ (27) ɢ ɧɚ ɚɧɝɥɢɫɤɢ ʁɚɡɢɤ (14), ɚ ɫɟ 
ɩɨɞɝɨɬɜɟɧɢ ɨɞ ɟɤɫɩɟɪɬɢ ɨɞ Ɇɚɤɟɞɨɧɢʁɚ (28), ɋɪɛɢʁɚ (6), Ƚɟɪɦɚɧɢʁɚ (1), ɒɜɚʁɰɚɪɢʁɚ (1), 
ɋɥɨɜɟɧɢʁɚ (1), Ȼɭɝɚɪɢʁɚ (1), ɐɪɧɚ Ƚɨɪɚ (1), ɏɪɜɚɬɫɤɚ (1) ɢ ɨɞ Ʉɨɫɨɜɨ (1). Ɋɟɮɟɪɚɬɢɬɟ ɜɨ 
 
Ɂɛɨɪɧɢɤɨɬ, ɝɥɚɜɧɨ, ɫɟ ɩɨɞɪɟɞɟɧɢ ɫɩɨɪɟɞ ɱɟɬɢɪɢɬɟ ɬɟɦɢ ɩɪɟɞɜɢɞɟɧɢ ɡɚ Ʉɨɧɝɪɟɫɨɬ ɢ ɫɟ 
ɩɪɢɫɩɨɫɨɛɟɧɢ ɫɩɨɪɟɞ ɲɢɪɨɤɢɨɬ ɫɩɟɤɬɚɪ ɧɚ ɩɪɨɛɥɟɦɢ ɤɨɢ ɫɟ ɬɪɟɬɢɪɚɧɢ ɜɨ ɬɪɭɞɨɜɢɬɟ.  
Ɉɱɟɤɭɜɚɦɟ ɧɚ ɑɟɬɜɪɬɢɨɬ ɤɨɧɝɪɟɫ ɡɚ ɛɪɚɧɢ ɞɚ ɢɦɚ ɭɫɩɟɲɧɢ ɩɪɟɡɟɧɬɚɰɢɢ ɢ ɞɢɫɤɭɫɢɢ 
ɩɨ ɪɟɮɟɪɚɬɢɬɟ, ɤɚɤɨ ɢ ɬɪɚɧɫɮɟɪ ɧɚ ɡɧɚɟʃɟ ɦɟѓɭ ɭɱɟɫɧɢɰɢɬɟ ɨɞ ɯɢɞɪɨɬɟɯɧɢɱɤɚɬɚ ɮɟɥɚ, 
ɤɨɢ ɩɪɢɩɚѓɚɚɬ ɧɚ ɪɚɡɥɢɱɧɢ ɫɟɤɬɨɪɢ, ɨɞ ɩɪɚɤɬɢɤɚ ɞɨ ɧɚɭɱɧɨɢɫɬɪɚɠɭɜɚɱɤɢ ɰɟɧɬɪɢ, 
ɨɞɧɨɫɧɨ ɨɞ ɩɪɨɟɤɬɚɧɬɫɤɢ ɢ ɢɡɜɟɞɭɜɚɱɤɢ ɤɨɦɩɚɧɢɢ ɞɨ ɨɩɟɪɚɬɨɪɢ ɫɨ ɯɢɞɪɨɫɢɫɬɟɦɢ. ɇɚ 
ɬɨʁ ɧɚɱɢɧ ʅɟ ɫɟ ɩɪɟɬɫɬɚɜɢ ɢɫɤɭɫɬɜɨɬɨ ɧɚ ɱɥɟɧɨɜɢɬɟ ɧɚ MACOLD ɢ ɧɚ ɫɢɬɟ ɢɧɜɨɥɜɢɪɚɧɢ 
ɜɨ ɢɧɠɟɧɟɪɫɬɜɨɬɨ ɡɚ ɛɪɚɧɢ, ɤɚʁ ɧɚɫ ɢ ɜɨ ɪɟɝɢɨɧɨɬ, ɫɬɟɤɧɚɬɨ ɩɪɢ ɢɫɬɪɚɠɭɜɚʃɟ, 
ɩɪɨɟɤɬɢɪɚʃɟ, ɝɪɚɞɟʃɟ ɢ ɨɞɪɠɭɜɚʃɟ ɧɚ ɛɪɚɧɢɬɟ ɫɨ ɩɪɢɞɪɭɠɧɢɬɟ ɨɛʁɟɤɬɢ, ɲɬɨ 
ɩɪɟɬɫɬɚɜɭɜɚ ɝɥɚɜɧɚ ɰɟɥ ɧɚ Ʉɨɧɝɪɟɫɨɬ. ɋɦɟɬɚɦɟ ɞɟɤɚ ɨɜɚɚ ɦɚɧɢɮɟɫɬɚɰɢʁɚ ɬɪɟɛɚ ɞɚ ɛɢɞɟ 
ɢɫɤɨɪɢɫɬɟɧɚ ɢ ɡɚ ɞɢɫɤɭɫɢɢ ɩɨ ɬɟɦɢ ɲɬɨ ɫɟ ɚɤɬɭɟɥɧɢ ɜɨ ɦɨɦɟɧɬɨɜ, ɧɨ ɡɚ ɤɨɢ ɧɟ ɛɟɚ 
ɞɨɫɬɚɜɟɧɢ ɞɨɜɨɥɟɧ ɛɪɨʁ ɪɟɮɟɪɚɬɢ, ɤɚɤɨ, ɧɚ ɩɪɢɦɟɪ, ɬɪɢɛɢɧɚɬɚ „ȿɤɨɥɨɲɤɢ ɚɫɩɟɤɬɢ ɧɚ 
ɢɧɠɟɧɟɪɫɬɜɨɬɨ ɡɚ ɛɪɚɧɢ“, ɤɨʁɚ ɟ ɩɪɟɞɜɢɞɟɧɚ ɩɨɦɟѓɭ ɩɥɟɧɚɪɧɢɬɟ ɫɟɫɢɢ ɩɨ ɨɫɧɨɜɧɢɬɟ 
ɱɟɬɢɪɢ ɬɟɦɢ ɡɚ  Ʉɨɧɝɪɟɫɨɬ. ɋɟɤɚɤɨ, ɨɱɟɤɭɜɚɦɟ ɦɚɧɢɮɟɫɬɚɰɢʁɚɬɚ, ɤɨʁɚ ʅɟ ɫɟ ɨɞɪɠɢ ɜɨ 
ɯɨɬɟɥɨɬ „Ⱦɪɢɦ“ ɜɨ ɋɬɪɭɝɚ, ɞɚ ɛɢɞɟ ɫɨɛɢɪ ɡɚ ɩɪɢʁɚɬɧɨ ɞɪɭɠɟʃɟ, ɧɨɜɢ ɩɨɡɧɚɧɫɬɜɚ ɢ 
ɧɟɮɨɪɦɚɥɧɚ ɪɚɡɦɟɧɚ ɧɚ ɦɢɫɥɟʃɚ ɡɚ ɯɢɞɪɨɬɟɯɧɢɱɤɚɬɚ ɩɪɨɛɥɟɦɚɬɢɤɚ. 
ȳɚ ɤɨɪɢɫɬɚɦ ɨɜɚɚ ɩɪɢɝɨɞɚ ɞɚ ɢɦ ɫɟ ɡɚɛɥɚɝɨɞɚɪɚɦ ɧɚ ɚɜɬɨɪɢɬɟ ɧɚ ɪɟɮɟɪɚɬɢɬɟ ɡɚ 
ɧɢɜɧɢɨɬ ɜɥɨɠɟɧ ɬɪɭɞ, ɤɚɤɨ ɢ ɡɚ ɫɬɪɭɱɧɢɨɬ ɢ ɧɚɭɱɟɧ ɩɪɢɞɨɧɟɫ ɜɨ ɯɢɞɪɨɬɟɯɧɢɤɚɬɚ ɜɨ 
Ɇɚɤɟɞɨɧɢʁɚ, ɧɚ ɱɥɟɧɨɜɢɬɟ ɧɚ Ɋɟɞɚɤɰɢɫɤɢɨɬ ɨɞɛɨɪ, ɤɨɢ ɝɢ ɟɜɚɥɭɢɪɚɚ ɩɪɢɫɬɢɝɧɚɬɢɬɟ 
ɬɪɭɞɨɜɢ, ɧɚ ɱɥɟɧɨɜɢɬɟ ɧɚ Ɉɪɝɚɧɢɡɚɰɢɫɤɢɨɬ ɨɞɛɨɪ ɡɚ ɧɢɜɧɚɬɚ ɩɨɠɪɬɜɭɜɚɧɚ ɪɚɛɨɬɚ, ɤɚɤɨ 
ɢ ɧɚ ɫɩɨɧɡɨɪɢɬɟ ɧɚ ɤɨɧɮɟɪɟɧɰɢʁɚɬɚ. ɋɢɬɟ ɬɢɟ, ɜɨ ɪɚɦɤɢɬɟ ɧɚ ɫɜɨɢɬɟ ɦɨɠɧɨɫɬɢ, 
ɩɪɢɞɨɧɟɫɨɚ ɞɚ ɫɟ ɨɞɪɠɢ ɨɜɨʁ ɧɚɭɱɟɧ ɫɨɛɢɪ ɢ ɞɚ ɛɢɞɟ ɧɚɩɪɚɜɟɧ Ɂɛɨɪɧɢɤɨɬ ɩɨɫɜɟɬɟɧ ɧɚ 
ɑɟɬɜɪɬɢɨɬ ɤɨɧɝɪɟɫ ɡɚ ɛɪɚɧɢ, ɨɞɧɨɫɧɨ ɡɧɚɟʃɟɬɨ ɧɚ ɨɜɚɚ ɝɟɧɟɪɚɰɢʁɚ ɯɢɞɪɨɬɟɯɧɢɱɚɪɢ ɞɚ 
ɛɢɞɟ ɡɚɩɢɲɚɧɨ ɢ ɞɚ ɨɫɬɚɧɟ ɜɨ ɬɪɚʁɧɨ ɧɚɫɥɟɞɫɬɜɨ ɡɚ ɢɞɧɢɬɟ ɝɟɧɟɪɚɰɢɢ ɜɨ Ɋ. Ɇɚɤɟɞɨɧɢʁɚ. 
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PREFACE 
The key pillar of the water economy infrastructure in R. Macedonia are the 43 large dams 
with regional importance, from which 4 are tailings dams and approximately 110 lower dams 
with local importance. According to the ICOLD criteria, dams in Macedonia of special 
importance but also and number of lower dams are in the category of large dams, that shows 
that in proportion of the size of the state, Macedonia is positioned highly at the “Dam 
engineering” in Europe frame.  
In period, 2004-2013 were successfully organized three congress on dams in Republic of 
Macedonia. In order to improve the dam industry, that is of vital interest for Republic of 
Macedonia and to maintain the established tradition, in 2017 was planned to be held 4th 
Congress on dams.  
The necessity for organizing of the 4th Congress on dams occurred due the 
accomplishment of two main goals. At first, the nowdays generation of hydrotechnical 
engineers have the responsibility to preserve this valuable tradition. Such manifestations are 
ireplecable due to the fact that they provide meeting at one place of the hydrotechnical 
profesionals and exchange of experience and knowledge, that will maintain the reputation and 
improve the Macedonian hydrotechnical school. And second, in the last few years the 
engineers face multiply problems regarding the finance method, limitations during designing 
and construction, as well and fulfillment of certain environmental and sociology standards of 
the capital hydrotechnical structures. Such issues have contributed to stopping of the 
realization of several water resoruces systems in R. Macedonia, extremely important for the 
development of our country, such as: Lukovo Pole, Boshkov Most, Chebren, Galishte, Vardar 
Valley etc.      
The decision for organizing of the 4th Congress of dams was brought on the Annual 
assembly of MACOLD in December, 2016. MACOLD is expert, nongovernment and non-
profitable engineering organization and it is member of the International Commission on 
Large Dams (ICOLD) from 1950, as part of the former YUCOLD. As independent 
organization, MACOLD is member of ICOLD from 1994, and it is also member of the 
European Club of ICOLD from 2006. 
MACOLD has important role in the process of designing, construction and maintenance 
of large dams in Republic of Macedonoa, through out direct participation of its members in 
projects realization, as well and by organization of several congresses, symposiums, 
workshops, study tours and expert presentations. In the past period the Committee proved 
itself by organizing number of scientific events: (1) Conference on topic Designing and 
construction of dam “Kozyak” (1999); (2) First Congress on Dams (2004); (3) Conference on 
topic Dam Kozyak – experiences from construction, first filling and initial service (2005); (4) 
Second Congress on Dams (2009); (5) International workshop with participation of lecturers 
from Greece and Switzerland (2009), (6) International symposium organized in cooperation 
with Slovenian committee on large dams (2011); (7) Conference on tailings dams in Republic 
of Macedonia (2012); (8) Third Congress on Dams (2013); (9) 10th Conference on Water 
Economy and Hydrotechnics (2014) and (10) Conference on topic: State of the water 
economy infrastructure (2015) and (11) 11th Conference on Water Economy and 
Hydrotechnics (2016). 
For the 4th Congress on dams were submitted great number of papers, of which 41 were 
accepted by the Editorial Baord to be published in the Congress Proceddings. The papers are 
in Macedonian language (27) and in English language (14), prepared by experts from 
Macedonia (28), Serbia (6), Germany (1), Switzerland (1), Slovenia (1), Bulgaria (1), 
Montenegro (1), Croatia (1) and Kosovo (1). The papers in the Proceedings, are mainly sorted 
 
according to the four Congress topics and are adjusted based on the wide spectar of issued 
treated in the papers.  
We expect that sucesfull presentation and discusions per papers will be on the 4th 
Congres on dams, as well and knowldge transfer betwen the participants from the 
hydrotechnical prpfession, part of various areas, from the practice to the scientific research 
centers, apropos from design and construction companies to water resoruces systems 
management engineers. In such a way an MACOLD memebrs and all included in the dam 
engineering experience will be presnted, domestci and of the region, gained at reserarch, 
designing, construction and maintenace of dams and appurtenant structures, that in fact is the 
main goal of the Congress. We feel that such event should be used and for discussions per 
actual present topics, but for which papers were not submitted, for example the round table 
“Environmetnal aspects of dam engineering”, that is planned between the plenary sessions for 
the primary Congress topics. Of course, we expect that the event, that will take place in hotel 
“Drim” in Struga, to be an event for pleasant fellowship, new acquaintances and non-formal 
exchange of opinions regarding the hydrotechnical issues.  
In this occasion I would like to express my gratitude to the paper’s authors for their effort 
as well and for the expert and scientific contribution to the hydrotechnics in Republic of 
Macedonia, to the members of the Editorial Board for review of the papers, to the members of 
the Organizing Board for their enormous efforts, as well and to the Congress sponsors. All of 
them, within its possibilities, contributed such scientific event to be held and Proceedings of 
the 4th Congress on dams to be prepared, apropos the knowledge of the present generation of 
hydrotechnical engineers to be written down and stay in lasting legacy of the future 
generations in Republic of Macedonia.  
 
Skopje, 
September, 2017 ɝɨɞɢɧɚ 
President of MACOLD, 
 
Prof. Lupcho Petkovski. PhD 
 
Ɉɞɪɠɭɜɚʃɟɬɨ ɧɚ 4-ɬɢɨɬ Ʉɨɧɝɪɟɫ ɡɚ ɛɪɚɧɢ ɝɨ ɩɨɞɞɪɠɚɚ ɩɨɜɟʅɟ ɤɨɦɩɚɧɢɢ ɢ ɢɧɫɬɢɬɭɰɢɢ, ɡɚ 
ɲɬɨ Ɉɪɝɚɧɢɡɚɰɢɨɧɢɨɬ ɨɞɛɨɪ ɧɚ ɋɨɜɟɬɭɜɚʃɟɬɨ ɫɪɞɟɱɧɨ ɢɦ ɫɟ ɡɚɛɥɚɝɨɞɚɪɭɜɚ. 
ɋɩɨɧɡɨɪɢ ɧɚ ɦɚɧɢɮɟɫɬɚɰɢɢɬɟ ɨɪɚɧɢɡɢɪɚɧɢ ɨɞ ɁɆɄȽȻ ɜɨ 2016 ɝɨɞɢɧɚ ɢ ɧɚ 4. Ʉɨɧɝɪɟɫ ɡɚ 
ɛɪɚɧɢ, ɡɚɤɥɭɱɧɨ ɫɨ 22.9.2017 ɝɨɞɢɧɚ 
1. ɍɄɂɆ, Ƚɪɚɞɟɠɟɧ ɮɚɤɭɥɬɟɬ - ɋɤɨɩʁɟ 
2. ȺȾ ȿɅȿɆ - ɋɤɨɩʁɟ 
3. Ƚɪɚɧɢɬ - ɋɤɨɩʁɟ 
4. Ȼɭɱɢɦ - Ɋɚɞɨɜɢɲ 
5. Ʉɨɦɨɪɚ ɧɚ ɨɜɥɚɫɬɟɧɢ ɚɪɯɢɬɟɬɤɢ ɢ ɨɜɥɚɫɬɟɧɢ ɢɧɠɟɧɟɪɢ ɧɚ ɊɆ - ɋɤɨɩʁɟ 
6. ȺȾ ȼɨɞɨɫɬɨɩɚɧɫɬɜɨ - ɋɤɨɩʁɟ 
7. ɑɚɤɚɪ&ɉɚɪɬɧɟɪɫ - ɋɤɨɩʁɟ 
8. ȼɟɢɞɟɤɤɟ - Ɉɫɥɨ, ɇɨɪɜɟɲɤɚ 
9. ɋɚɫɚ - Ɇ.Ʉɚɦɟɧɢɰɚ 
10. Ȼɟɬɨɧ - ɋɤɨɩʁɟ 
11. ȽɏɄ - ɋɤɨɩʁɟ 
12. ɏȿɂ - ɋɤɨɩʁɟ 
13. ȽɂɆ - ɋɤɨɩʁɟ 
14. ɋɢɧɬɟɤ ɋɩɟɰɢɮɢɤ - ɋɤɨɩʁɟ 
15. Ⱥɞɢɧɝ - ɋɤɨɩʁɟ 
16. ɂɁɂɂɋ, ɍɄɂɆ - ɋɤɨɩʁɟ 
17. Ƚɟɢɧɝ - ɋɤɨɩʁɟ 
18. ɍɏɆɊ - ɋɤɨɩʁɟ 
19. ɏɢɞɪɨ Ʉɨɧɫɭɥɬ - ɋɤɨɩʁɟ 
20. ɆȽɆ ɢɧɠɟɧɟɪɢɧɝ - ɋɤɨɩʁɟ 
21. ȳɉ ɏɋ Ʌɢɫɢɱɟ - ȼɟɥɟɫ 
22. ɆɁɒȼ ɧɚ ɊɆ – ɋɤɨɩʁɟ 
The organization of the 4th Congress on dams was supported by number of companies and 
institutions, for what the Congress Organizing Board expresses sincere gratitude.  
Sponzors of the MACOLD’s events for 2016 and of 4th Congress dams, until 22.9.2017   
1. University Ss Cyril and Methodius, Civil Engineering Faculty - Skopje 
2. ELEM – Skopje 
3. Granit AD - Skopje  
4. Buchim - Radovish 
5. Chamber of certified architects and engineers - Skopje 
6. S.C. “Water Economy” – Skopje  
7. Cakar&Partners – Skopje 
8. Veidekkɟ Industry AS, Oslo, Norway 
9. Sasa – Ɇ. Kamenica 
10. DG Beton AD – Skopje 
11. GeoHydroConsalting – GHK Skopje  
12. Hydro Energo Engineering  - HEI Skopje 
13. Civil Engineering Institute “Macedonia” - Skopje  
14. SINTEK Specific - Skopje  
15. ADING – Skopje  
16. University Ss Cyril and Methodius, IZIIS  -Skopje 
17. GEING - Skopje 
18. HydroMeteorological Service, Skopje 
19. Hydro Consult - Skopje 
20. MGM Engineering – Skopje 
21. PE HS Lisiche – Veles 
22. Ministry of agriculture, forestry and water economy, Skopje 
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ɍɉɈɌɊȿȻȺ ɇȺ ȽȿɈɋɂɇɌȿɌɂɑɄɂ ɆȺɌȿɊɂЈȺɅɂ ɉɊɂ 
ɉɊɈȿɄɌɂɊȺЊȿɌɈ ɇȺ ЈȺɅɈȼɂɒɌȺɌȺ ɁȺɊȺȾɂ ɁȽɈɅȿɆȿɇȺ 
ɁȺɒɌɂɌȺ ɇȺ ɉɈɒɂɊɈɄȺɌȺ ɈɄɈɅɂɇȺ 
Ȼɥɚɝɨј Ƚɨɥɨɦɟɨɜ1, Ɇɢɪјɚɧɚ Ƚɨɥɨɦɟɨɜɚ1, Ⱥɮɪɨɞɢɬɚ Ɂɟɧɞɟɥɫɤɚ2 
 
 
Ɋеɡɢɦе  
ȼɨ ɞɟɧɟɲɧɨ ɜɪɟɦɟ ɡɚɲɬɢɬɚɬɚ ɧɚ ɠɢɜɨɬɧɚɬɚ ɫɪɟɞɢɧɚ ɞɨɛɢɜɚ ɫɟ ɩɨɜɟќɟ ɧɚ ɡɧɚɱɚј ɢ 
ɩɪɟɬɫɬɚɜɭɜɚ ɜɚɠɟɧ ɟɥɟɦɟɧɬ ɩɪɢ ɢɡɝɨɬɜɭɜɚњɟɬɨ ɧɚ ɬɟɯɧɢɱɤɚɬɚ ɢ ɩɪɨɟɤɬɧɚ ɞɨɤɭɦɟɧɬɚɰɢјɚ 
ɤɚј ɫɢɬɟ ɢɧɠɢɧɟɪɫɤɢ ɫɬɪɭɤɢ ɚ ɩɨɫɟɛɧɨ ɜɨ ɟɧɟɪɝɟɬɢɤɚɬɚ, ɝɪɚɞɟɠɧɢɲɬɜɨɬɨ ɢ ɪɭɞɚɪɫɬɜɨɬɨ. 
ɉɪɨɟɤɬɧɚɬɚ ɞɨɤɭɦɟɧɬɚɰɢјɚ ɦɨɪɚ ɞɚ ɛɢɞɟ ɭɫɨɝɥɚɫɟɧɚ ɫɨ ɦɧɨɝɭ ɡɚɤɨɧɫɤɢ ɢ ɩɨɞɡɚɤɨɧɫɤɢ 
ɚɤɬɢ ɤɨɢ ɫɟ ɨɞɧɟɫɭɜɚɚɬ ɧɚ ɧɨɪɦɢ ɢ ɫɬɚɧɞɚɪɞɢ ɤɨɢ ɬɪɟɛɚ ɞɚ ɛɢɞɚɬ ɡɚɞɨɜɨɥɟɧɢ ɢ 
ɢɫɩɨɱɢɬɭɜɚɧɢ. ɋɟɤɚɤɨ ɞɟɤɚ, ɜɚɤɜɢɨɬ ɩɪɢɫɬɚɩ, ɡɧɚɱɢɬɟɥɧɨ ќɟ ɝɢ ɩɨɫɤɚɩɢ ɩɪɨɟɤɬɢɬɟ ɧɨ ɟ 
ɧɟɨɩɯɨɞɟɧ ɜɨ ɞɟɧɟɲɧɨ ɜɪɟɦɟ, ɤɨɝɚ ɧɟɨɩɯɢɨɞɧɨɫɬɚ ɨɞ ɡɚɱɭɜɭɜɚњɟ ɧɚ ɩɨɲɢɪɨɤɚɬɚ ɠɢɜɨɬɧɚ 
ɨɤɨɥɢɧɚ ɫɬɚɧɭɜɚ ɢɧɩɟɪɚɬɢɜ.  
 ȳɚɥɨɜɢɲɬɚɬɚ ɜɨ ɞɟɧɟɲɧɨ ɜɪɟɦɟ ɩɪɟɬɫɬɚɜɭɜɚɚɬ ɝɨɥɟɦɢ ɩɨɬɟɧɰɢјɚɥɧɢ ɡɚɝɚɞɭɜɚɱɢ ɧɚ 
ɩɨɲɢɪɨɤɚɬɚ ɠɢɜɨɬɧɚ ɨɤɨɥɢɧɚ. ɇɟɝɚɬɢɜɧɢɨɬ ɢɦɩɚɤɬ ɧɚ ɨɜɢɟ, ɤɚɤɨ ɲɬɨ ɫɟ ɞɟɮɢɧɢɪɚɧɢ ɜɨ 
ɡɚɤɨɧɨɬ ɡɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ, ɢɧɫɬɚɥɚɰɢɢ ɡɚ ɪɭɞɚɪɫɤɢ ɨɬɩɚɞ, ɦɨɠɟ ɞɚ ɫɟ ɦɚɧɢɮɟɫɬɢɪɚ 
ɩɪɟɤɭ ɡɚɝɚɞɭɜɚњɟ ɧɚ ɫɢɬɟ ɬɪɢ ɩɪɢɪɨɞɧɢ ɦɟɞɢɭɦɢ ɜɨ ɩɨɲɢɪɨɤɚɬɚ ɨɤɨɥɢɧɚ, ɩɨɜɪɲɢɧɫɤɢɬɟ 
ɢ ɩɨɞɡɟɦɧɢɬɟ ɜɨɞɢ, ɜɨɡɞɭɯɨɬ ɢ ɩɨɱɜɚɬɚ.  
 ȼɨ ɨɜɨј ɬɪɭɞ ќɟ ɛɢɞɚɬ ɩɪɟɬɫɬɚɜɟɧɢ ɝɟɨɫɢɧɬɟɬɢɱɤɢ ɦɚɬɟɪɢјɚɥɢ ɤɨɢ ɞɟɧɟɫ ɫɟ 
ɭɩɨɬɪɟɛɭɜɚɚɬ ɩɪɢ ɩɪɨɟɤɬɢɪɚњɟɬɨ ɧɚ јɚɥɨɜɢɲɧɢɬɟ ɢɧɫɬɚɥɚɰɢɢ ɜɨ ɫɤɥɨɩ ɧɚ ɪɭɞɚɪɫɤɢɬɟ 
ɤɨɦɩɥɟɤɫɢ ɢ ɧɟ ɫɚɦɨ ɤɚј ɧɢɜ. ɉɨɡɢɬɢɜɧɢɬɟ ɧɨ ɢ ɦɨɠɧɢɬɟ ɧɟɝɚɬɢɜɧɢ ɫɬɪɚɧɢ ɞɨɤɨɥɤɭ 
ɧɢɜɧɚɬɚ ɩɪɢɦɟɧɚ ɧɟ ɫɟ ɜɪɲɢ ɜɨ ɫɤɥɨɩ ɧɚ ɫɟɨɩɮɚɬɧɨ ɚ ɧɟ ɩɚɪɰɢјɚɥɧɨ ɪɚɡɪɟɲɭɜɚњɟ ɧɚ 
ɩɪɨɛɥɟɦɢɬɟ ɫɨ ɩɨɬɟɧɰɢјɚɥɧɨɬɨ ɡɚɝɚɞɭɜɚњɟ, ɩɪɟɤɭ ɤɨɧɤɪɟɬɟɧ ɩɪɢɦɟɪ ɧɚ ɪɭɞɧɢɤɨɬ ɋɚɫɚ. 
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THE USE OF GEOSYNTHETIC MATERIALS IN THE DESIGN OF 
TAILINGS FOR THE INCREASED PROTECTION OF THE WIDER 
ENVIRONMENT  
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Summary 
Environmental preservation is increasingly gaining importance these days due to the 
fact that it has as a substantial relevance in the preparation process of the technical and project 
documentation in the field of engineering professions, particularly in the energy, construction 
and mining. Project documentation must be prepared in accordance to the variety of laws and 
regulations regarding the norms and standards that has to be met and complied with. Certainly, 
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this approach would notably increase the project costs, but is of crucial importance since 
preservation of the environment is imperative.  
 Tailings nowadays are considered to be potential huge polluters of living environment. 
The negative impact of these, as defined in the law on mineral resources, mining waste 
installations can be portrayed through pollution of all three natural aspects in wider 
environment, surface and groundwater, air and soil.  
 In this paper will be presented geosynthetic materials used in the design of the tailings 
installations (storage) within the mining complexes as well as other places. The positive and 
negative sides if their application is not done as part of a comprehensive and not partial 
resolving of the potential pollution issue are exemplified through specific example of the Sasa 
Mine.  
Key words: disposal, observation, tailing dam, geosynthetic, measurement, flotation 
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1. ɂɁȻɈɊ ɇȺ ɅɈɄȺɐɂȳȺ ɁȺ ȳȺɅɈȼɂɒɌȿ   
ɂɡɛɨɪɨɬ ɧɚ ɥɨɤɚɰɢјɚ ɡɚ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɩɪɟɬɫɬɚɜɭɜɚ ɤɨɦɩɥɟɤɫɟɧ ɢɧɠɢɧɟɪɫɤɢ 
ɩɪɨɛɥɟɦ. Ʉɨɦɩɥɟɤɫɧɨɫɬɚ ɩɪɨɢɡɥɟɝɭɜɚ ɨɞ ɩɨɬɪɟɛɚɬɚ ɧɚ ɭɫɤɥɚɞɭɜɚњɟ ɧɚ ɬɟɯɧɢɱɤɨ-
ɬɟɯɧɨɥɨɲɢɬɟ ɭɫɤɥɨɜɢ ɫɨ ɟɤɨɥɨɲɤɢɬɟ, ɭɪɚɛɧɢɫɬɢɱɤɢɬɟ ɢ ɟɤɨɧɨɦɫɤɢɬɟ. Ɇɧɨɝɭ ɱɟɫɬɨ ɫɟ 
ɫɥɭɱɭɜɚ ɨɜɢɟ ɭɫɥɨɜɢ ɞɚ ɫɟ ɦɟѓɭɫɟɛɧɨ ɫɩɪɨɬɢɜɫɬɚɜɟɧɢ ɩɚ ɫɟɤɨјɚ ɥɨɤɚɰɢјɚ ɟ ɩɥɨɞ ɧɚ 
ɤɨɦɩɪɨɦɢɫ ɦɟѓɭ ɧɚɜɟɞɟɧɢɬɟ ɭɫɥɨɜɢ. Ɉɞ ɬɟɯɧɢɱɤɨ-ɬɟɯɧɨɥɨɲɤɢɬɟ ɩɚɪɚɦɟɬɪɢ ɩɪɨɟɤɬɨɬ 
ɦɨɪɚ ɞɚ ɝɢ ɪɚɡɝɥɟɞɚ ɬɨɩɨɝɪɚɮɫɤɢɬɟ, ɝɟɨɥɨɲɤɢɬɟ, ɝɟɨɬɟɯɧɢɱɤɢɬɟ ɢ ɯɢɞɪɨɝɟɨɥɨɲɤɢɬɟ 
ɤɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ ɬɟɪɟɧɨɬ. Ʌɨɤɚɰɢјɚɬɚ ɟ ɮɭɧɤɰɢɨɧɚɥɧɨ ɜɪɡɚɧɚ ɢ ɫɨ ɞɨɥɠɢɧɚɬɚ ɧɚ 
ɬɪɚɧɫɩɨɪɬɨɬ, ɤɚɩɚɰɢɬɟɬɨɬ ɧɚ ɚɤɭɦɨɥɚɰɢɨɧɢɨɬ ɩɪɨɫɬɨɪ, ɩɨɫɥɟɞɢɰɢɬɟ ɨɞ ɟɜɟɧɬɭɥɚɧɨ 
ɯɚɜɚɪɢјɚ ɢɬɧ. ɉɨ ɩɪɚɜɢɥɨ јɚɥɨɜɢɲɬɟɬɨ ɫɟ ɮɨɪɦɢɪɚ ɧɚ ɬɟɪɟɧ ɤɨј ɛɚɪɚ ɦɚɥ ɛɪɨј ɧɚ ɤɪɚɬɤɢ 
ɩɪɟɝɪɚɞɧɢ ɧɚɫɢɩɢ. Ɂɚ ɬɨɚ ɫɟ ɧɚјɩɨɜɨɥɧɢ, ɤɨɬɥɢɧɢɬɟ, ɭɫɟɰɢɬɟ ɢ ɫɥɢɱɧɨ. Ɍɨɩɨɝɪɚɮɫɤɢ ɫɟ 
ɧɚјɧɟɩɨɜɨɥɧɢ ɪɚɦɧɢɱɚɪɫɤɢɬɟ ɬɟɪɟɧɢ ɛɢɞɟјќɢ, ɛɚɪɚɚɬ ɢɡɪɚɛɨɬɤɚ ɧɚ ɨɛɨɞɧɢ ɧɚɫɢɩɢ ɨɞ ɫɢɬɟ 
ɫɬɪɚɧɢ. Ʉɚј ɩɪɨɟɤɬɢɪɚњɟɬɨ ɟ ɧɟɨɩɯɨɞɟɧ ɛɪɨјɨɬ ɢ ɞɨɥɠɢɧɚɬɚ ɧɚ ɧɚɫɢɩɨɬ ɞɚ ɫɟ ɫɩɨɪɟɞɢ ɫɨ 
ɚɤɨɦɭɥɚɰɢɨɧɢɨɬ ɩɪɨɫɬɨɪ ɤɨј ɫɨ ɧɢɜɧɨɬɨ ɢɡɝɪɚɞɭɜɚњɟ ɫɟ ɨɫɬɜɚɪɭɜɚ. ɋɟ ɦɢɫɥɢ ɞɟɤɚ ɟ 
ɩɨɫɬɢɝɧɚɬ ɞɨɛɚɪ ɨɞɧɨɫ ɤɨɝɚ ɜɨɥɭɦɟɧɨɬ ɧɚ ɧɚɫɢɩɨɬ ɟ ɩɨɦɚɥ ɨɞ 10% ɜɨ ɨɞɧɨɫ ɧɚ ɜɤɭɩɧɢɨɬ 
ɚɤɨɦɭɥɚɰɢɨɧɟɧ ɩɪɨɫɬɨɪ. ȳɚɥɨɜɢɲɬɚɬɚ ɫɟ ɥɨɰɢɪɚɚɬ ɧɚ ɰɜɪɫɬɢ, ɫɬɚɛɢɥɧɢ ɫɬɟɧɢ, ɞɚɥɟɤɭ ɨɞ 
ɪɚɫɟɞɢ ɢ ɡɨɧɢ ɧɚ ɪɭɲɟњɟ, ɧɚɞɜɨɪ ɨɞ ɤɨɧɬɭɪɢɬɟ ɧɚ ɪɭɞɧɢɤɨɬ (ɤɨɩɨɬ, јɚɦɢɬɟ) ɢ ɧɚ ɬɟɪɟɧ ɫɨ 
ɡɚɞɨɜɨɥɭɜɚɱɤɚ ɧɨɫɢɜɨɫɬ. Ɉɞ ɯɢɞɪɨɝɟɨɥɨɲɤɢɬɟ ɩɚɪɚɦɟɬɪɢ ɜɚɠɧɢ ɡɚ ɥɨɰɢɪɚњɟɬɨ ɧɚ 
јɚɥɨɜɢɲɬɟɬɨ ɬɪɟɛɚ ɞɚ ɫɟ ɢɫɬɚɤɧɟ ɩɨɜɨɥɧɨɫɬɚ ɧɚ ɮɨɪɦɢɪɚњɟ ɧɚ јɚɥɨɜɢɲɬɟ ɧɚ ɫɥɚɛɨ 
ɩɪɨɩɭɫɬɥɢɜɢ ɫɬɟɧɢ, ɧɚɞɜɨɪ ɨɞ ɝɥɚɜɧɢɬɟ ɬɟɤɨɜɢ ɧɚ ɩɨɞɡɟɦɧɢɬɟ ɜɨɞɢ, ɧɚ ɬɟɪɟɧɢ ɤɚɞɟ ɧɟɦɚ 
ɢɡɜɨɪɢ, ɞɚɥɟɤɭ ɨɞ ɫɬɚɥɧɢɬɟ ɜɨɞɨɬɟɰɢ ɢ ɧɚɞ ɧɢɜɨɬɨ ɧɚ ɩɨɞɡɟɦɧɢɬɟ ɜɨɞɢ. ɉɪɢ ɪɚɡɝɥɟɞɭɜɚњɟ 
ɧɚ ɬɟɯɧɨɥɨɲɤɢɬɟ ɩɚɪɚɦɟɬɪɢ ɫɟ ɬɟɠɧɟɟ ɞɚ ɫɟ ɥɨɰɢɪɚ јɚɥɨɜɢɲɬɟɬɨ ɧɚ ɦɟɫɬɨ ɤɨɟ ɟ ɛɥɢɫɤɭ 
ɞɨ ɩɨɫɬɪɨјɤɚɬɚ, ɞɚ ɧɟ јɚ ɡɚɝɪɨɡɭɜɚ ɧɟɝɨɜɚɬɚ ɞɨɝɪɚɞɛɚ, ɩɨɬɨɚ ɧɚ ɦɟɫɬɨ ɤɚɞɟ ɩɭɥɩɚɬɚ ɦɨɠɟ 
ɞɚ ɫɟ ɬɪɚɧɫɩɨɪɬɢɪɚ ɝɪɚɜɢɬɚɰɢɫɤɢ ɡɚ ɩɨɝɨɥɟɦ ɜɪɟɦɟɧɫɤɢ ɩɟɪɢɨɞ, ɧɚ ɦɟɫɬɨ ɤɨɟ ɨɛɟɡɛɟɞɭɜɚ 
ɤɚɩɚɰɢɬɟɬ ɧɚ јɚɥɨɜɢɲɬɟɬɨ ɧɚјɦɚɥɤɭ ɡɚ 15 ɝɨɞɢɲɧɚ ɟɤɫɩɨɬɚɰɢјɚ ɢɥɢ ɤɚј ɦɚɥɢɬɟ ɪɭɞɧɢɰɢ 
ɡɚ ɧɢɜɧɢɨɬ ɰɟɥ ɟɤɫɩɥɨɬɚɰɢɨɧɟɧ ɜɟɤ. ɉɨ ɩɪɚɜɢɥɨ, ɬɪɟɛɚ ɞɚ ɫɟ ɬɪɭɞɢɦɟ ɞɚ ɡɚɡɟɦɟ ɲɬɨ 
ɩɨɦɚɥɚ ɩɨɜɪɲɢɧɚ ɫɨ ɨɛɟɡɛɟɞɭɜɚњɟ ɧɚ ɫɬɚɛɢɥɧɚ ɜɢɫɢɧɚ. Ɇɧɨɝɭ ɟ ɜɚɠɧɨ ɞɚ ɫɟ ɢɡɛɟɝɧɟ 
ɥɨɰɢɪɚњɟɬɨ ɧɚ јɚɥɨɜɢɲɬɟɬɨ  ɧɚ ɦɟɫɬɚ ɤɚɞɟ ɲɬɨ ɫɨ ɟɜɟɧɬɭɚɥɧɚ ɯɚɜɚɪɢјɚ ɛɢ ɫɟ 
ɩɪɟɞɢɡɜɢɤɚɥɨ ɱɨɜɟɱɤɢ ɠɪɬɜɢ ɢɥɢ ɩɨɝɨɥɟɦɢ ɦɚɬɟɪɢјɚɥɧɢ ɲɬɟɬɢ. ɉɨɪɚɞɢ ɨɜɚ јɚɥɨɜɢɲɬɟɬɨ 
ɧɟ ɬɪɟɛɚ ɞɚ ɫɟ ɥɨɰɢɪɚ ɩɨɤɪɚј ɢ ɧɚɞ ɧɚɫɟɥɟɧɢ ɦɟɫɬɚ, ɧɚ ɩɚɬɟɧ ɫɨɨɛɪɚɤɚј, ɠɟɥɟɡɧɢɱɤɚ ɩɪɭɝɚ, 
ɜɨɟɧɢ ɨɛјɟɤɬɢ, ɢɧɞɭɫɬɪɢɫɤɢ ɩɪɟɬɩɪɢјɚɬɢјɚ, ɩɨɤɪɚј ɢɡɜɨɪɢ ɢ ɪɟɡɟɪɜɨɚɪɢ ɧɚ ɜɨɞɚ ɡɚ ɩɢɟњɟ, 
ɚɤɨɦɭɥɚɰɢɢ ɢɬɧ. 
           ȿɤɨɥɨɲɤɨɬɨ ɜɪɟɞɧɭɜɚњɟ ɧɚ ɥɨɤɚɰɢјɚɬɚ ɞɨɥɝɨ ɜɪɟɦɟ ɟ ɡɚɨɛɢɤɨɥɭɜɚɧɨ. ɇɨ, 
ɞɟɝɪɟɞɚɰɢјɚɬɚ ɧɚ ɠɢɜɨɬɧɚɬɚ ɫɪɟɞɢɧɚ ɞɨɫɬɢɝɧɚ ɬɚɤɜɨ ɧɢɜɨ ɞɚ ɫɨɜɪɟɦɟɧɨɬɨ ɩɪɨɟɤɬɢɪɚњɟ 
ɧɟ ɦɨɠɟ ɞɚ ɫɟ ɡɚɦɢɫɥɢ ɛɟɡ ɚɧɚɥɢɡɢ ɢ ɜɪɟɞɧɭɜɚњɟ ɧɚ ɟɤɨɥɨɲɤɢɬɟ ɭɫɥɨɜɢ ɧɚ ɥɨɤɚɰɢјɚ ɧɚ 
јɚɥɨɜɢɲɬɟɬɨ. Ɉɜɚ ɟ ɧɟɨɩɯɨɞɧɨ ɡɚɬɨɚ ɲɬɨ јɚɥɨɜɢɲɬɚɬɚ, ɜɫɭɲɧɨɫɬ ɫɟ ɤɨɥɟɤɬɨɪ ɡɚ ɫɢɬɟ 
ɡɚɝɚɞɟɧɢ ɦɚɬɟɪɢјɚɥɢ ɤɨɢ ɧɚɫɬɚɧɭɜɚɚɬ ɜɨ ɬɟɯɧɨɥɲɤɢɨɬ ɩɪɨɰɟɫ. Ɂɚ ɞɚ ɫɟ ɫɜɟɞɟ ɡɝɚɞɭɜɚњɟɬɨ 
ɧɚ ɲɬɨ ɩɨɦɚɥɚ ɦɟɪɚ, ɬ.ɟ. ɞɚ  ɛɢ ɫɟ ɧɚɦɚɥɢɥɟ ɩɨɞɨɰɧɟɠɧɢɬɟ ɜɥɨɠɭɜɚњɚ ɜɨ ɫɟɤɭɧɞɚɪɧɚ 
ɡɚɲɬɢɬɚ, ɧɟɨɩɯɨɞɧɨ ɟ ɟɤɨɥɨɲɤɢɬɟ ɩɚɪɚɦɟɬɪɢ, ɞɚ ɫɟ ɪɚɡɦɢɫɥɚɬ ɭɲɬɟ ɜɨ ɜɪɟɦɟ ɧɚ 
ɥɨɰɢɪɚњɟɬɨ ɧɚ јɚɥɨɜɢɲɬɟɬɨ. Ɍɚɤɚ јɚɥɨɜɢɲɬɟɬɨ ɬɪɟɛɚ ɞɚ ɫɟ ɥɨɰɢɪɚ ɧɚ ɫɥɚɛɨ ɩɪɨɩɭɫɟɧ 
ɬɟɪɟɧ, ɧɚɞɜɨɪ ɨɞ ɡɧɚɱɚјɧɢɬɟ ɩɪɚɜɰɢ ɧɚ ɜɨɡɞɭɲɧɨ ɫɬɪɭɟњɟ, ɩɨɞɚɥɟɤɭ ɨɞ ɜɨɞɨɬɟɰɢɬɟ, 
ɢɡɜɨɪɢɬɟ ɢ ɨɛɪɚɛɨɬɥɢɜɨɬɨ ɡɟɦјɨɞɟɥɫɤɨ ɡɟɦјɢɲɬɟ. 
           Ⱦɨɥɝɢ ɝɨɞɢɧɢ ɧɚɫɟɥɛɢɬɟ ɨɤɨɥɭ ɪɭɞɧɢɰɢɬɟ ɫɟ ɪɚɡɜɢɜɚɥɟ ɫɬɢɯɢјɫɤɢ. Ʉɚɤɨ ɩɨɫɥɟɞɢɰɚ 
ɢɦɚɦɟ ɞɚ ɪɭɞɧɢɤɨɬ ɢ јɚɥɨɜɢɲɬɟɬɨ ɫɟ ɥɨɰɢɪɚɧɢ ɜɨ ɫɪɟɞɢɧɚɬɚ ɧɚ ɝɪɚɞɨɜɢɬɟ (Ȼɨɪ, Ɇɨјɤɨɜɚɰ, 
ɉɪɨɛɢɲɬɢɩ). Ɂɚ ɞɚ ɛɢ ɫɟ ɢɡɛɟɝɧɟ ɬɨɚ ɧɟɨɩɯɨɞɧɨ ɟ ɞɚ ɫɟ ɞɨɧɟɫɟ ɞɨɛɚɪ ɭɪɛɚɧɢɫɬɢɱɤɢ ɩɥɚɧ. 
ȼɨ ɝɟɧɟɪɚɥɧɢɨɬ ɭɪɛɚɧɢɫɬɢɱɤɢ ɩɥɚɧ ɬɪɟɛɚ ɞɚ ɫɟ ɨɞɪɟɞɢ ɩɨɜɪɲɢɧɚ ɤɚɞɟ ɦɨɠɟ ɞɚ ɫɟ ɥɨɰɢɪɚ 
јɚɥɨɜɢɲɬɟɬɨ. ɉɨɤɪɚј ɬɨɚ ɭɪɛɚɧɢɫɬɢɬɟ ɬɪɟɛɚ ɞɚ ɝɢ ɨɞɨɛɪɚɬ ɝɪɭɛɢɬɟ ɞɢɦɟɧɡɢɢ ɧɚ 
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јɚɥɨɜɢɲɬɟɬɨ-ɩɨɜɪɲɢɧɚɬɚ ɢ ɜɢɫɢɧɚɬɚ ɧɚ ɧɚɞɝɪɚɭɜɚњɟ. ɋɨ ɩɪɢɞɪɠɭɜɚњɟɬɨ ɤɨɧ 
ɭɪɛɚɧɢɫɬɢɱɤɢɬɟ ɩɥɚɧɨɜɢ ɫɟ ɢɡɛɟɝɧɭɜɚ ɥɨɰɢɪɚњɚ ɧɚ јɚɥɨɜɢɲɬɚɬɚ ɞɨ ɢɡɜɨɪɢɬɟ ɧɚ 
ɜɨɞɨɫɧɚɛɞɭɜɚњɟ, ɫɟ ɢɡɛɟɝɧɭɜɚ ɮɨɪɦɢɪɚњɟ ɧɚ ɜɟɲɬɚɱɤɢ ɪɢɞɨɜɢ ɤɨɢ ɞɨɦɢɧɢɪɚɚɬ ɜɨ 
ɨɤɨɥɢɧɚɬɚ ɧɚ ɬɟɪɟɧɨɬ, ɫɟ ɢɡɛɟɝɧɭɜɚ ɢɡɝɪɚɞɛɚ ɧɚ ɧɚɫɟɥɛɢ ɨɤɨɥɭ јɚɥɨɜɢɲɬɟɬɨ ɢɬɧ.. 
 ȿɤɨɧɨɦɢɱɧɨɫɬɚ ɩɪɢ ɮɨɪɦɢɪɚњɟɬɨ ɢ ɟɤɫɩɥɚɬɚɰɢјɚɬɚ ɧɚ јɚɥɨɜɢɲɬɟɬɨ ɟ ɫɩɟɰɢɮɢɱɧɚ 
ɨɞ ɩɪɨɫɬɚ ɩɪɢɱɢɧɚ ɲɬɨ ɬɨј ɨɛјɟɤɬ ɧɟ ɞɨɧɟɫɭɜɚ ɧɢɤɚɤɨɜ ɩɪɢɯɨɞ ɬɭɤɭ ɩɪɟɫɬɚɜɭɜɚ ɫɬɚɥɟɧ 
ɬɪɨɲɨɤ. ɉɨɪɚɞɢ ɬɨɚ ɧɟ ɫɟ ɩɨɫɬɚɜɭɜɚ ɤɥɚɫɢɱɧɨ ɩɪɚɲɚњɟ ɧɚ ɟɤɨɧɨɦɫɤɚɬɚ ɨɩɪɚɜɞɚɧɨɫɬ ɢ 
ɢɫɩɥɚɬɥɢɜɨɫɬ ɩɪɢ ɢɡɝɪɚɞɛɚɬɚ ɧɚ јɚɥɨɜɢɲɬɟɬɨ. Ɇɟѓɭɬɨɚ, ɩɪɢɩɪɟɦɚɬɚ ɧɚ ɫɟɤɨјɚ ɥɨɤɚɰɢјɚ 
ɢɦɚ ɰɟɧɚ. Ɂɚɬɨɚ ɟ ɧɟɨɩɯɨɞɧɨ ɫɟɤɨјɚ ɨɞ ɬɟɯɧɢɱɤɢ, ɟɤɨɥɨɲɤɢ ɢ/ɢɥɢ ɭɪɛɚɧɢɫɬɢɱɤɢ ɚɫɩɟɤɬ 
ɩɨɜɨɥɧɚ ɥɨɤɚɰɢјɚ ɟɤɨɧɨɦɫɤɢ ɞɚ ɫɟ ɜɪɟɞɧɭɜɚ. Ɍɪɟɛɚ ɞɚ ɫɟ ɨɛɪɚɬɢ ɜɧɢɦɚɧɢɟ ɧɚ  
ɢɧɜɟɫɬɢɰɢɨɧɢɬɟ ɜɥɨɠɭɜɚњɚ ɜɨ ɫɟɤɨјɚ ɮɚɡɚ ( ɬɪɚɧɫɩɨɪɬ, ɞɟɩɨɧɢɪɚњɟ ɢ ɡɚɲɬɢɬɚ), 
ɬɪɨɲɨɰɢɬɟ ɧɚ ɨɞɪɠɭɜɚњɟ ɢ ɟɤɫɩɥɚɬɚɰɢјɚ, ɰɟɧɚɬɚ ɧɚ ɩɪɢɜɪɟɦɟɧɨ ɢ ɩɨɬɩɨɥɧɨ ɡɚɡɟɦɚњɟ ɢ 
ɞɟɝɪɚɞɢɪɚњɟ ɧɚ ɡɟɦјɢɲɬɟɬɨ ɢɬɧ. ɋɟ ɪɚɡɛɢɪɚ ɞɟɤɚ ɟɤɨɧɨɦɫɤɢ ɩɨ ɩɨɜɨɥɧɢ ɫɟ ɥɨɤɚɰɢɢɬɟ ɤɨɢ 
ɨɛɟɡɛɟɞɭɜɚɚɬ ɟɬɚɩɧɨ ɧɚɞɝɪɚɞɭɜɚњɟ ɢ ɟɬɚɩɧɨ ɜɥɨɠɭɜɚњɟ. 
 ɂɦɚјќɢ ɝɨ ɫɟɬɨ ɨɜɚ ɜɨ ɩɪɟɞɜɢɞ, ɬɟɲɤɨ ɦɨɠɟɦɟ ɞɚ ɤɚɠɟɦɟ ɞɟɤɚ ɥɨɤɚɰɢɢɬɟ ɧɚ 
ɩɨɫɬɨјɧɢɬɟ јɚɥɨɜɢɲɬɚ ɜɨ Ɋ. Ɇɚɤɟɞɨɧɢјɚ ɫɟ ɨɩɬɢɦɚɥɧɢ.   
2. ȽȿɈɋɂɇɌȿɌɂɑɄɂ ɆȺɌȿɊɂȳȺɅɂ  
Ɂɚ ɩɪɨɟɤɬɢɪɚњɟ ɢ ɢɡɝɪɚɞɛɚ ɧɚ ɦɨɞɟɪɧɢ ɮɥɨɬɚɰɢɫɤɢ јɚɥɨɜɢɲɬɚ ɜɨ ɞɟɧɟɲɧɨ ɜɪɟɦɟ 
ɫɟ ɤɨɪɢɫɬɚɬ ɫɨɜɪɟɦɟɧɢ ɦɚɬɟɪɢјɚɥɢ ɤɚɤɨ ɲɬɨ ɫɟ ɝɟɨɫɢɧɬɟɬɢɱɤɢɬɟ ɦɚɬɟɪɢјɚɥɢ. ɋɨ ɩɪɢɦɟɧɚ 
ɧɚ ɝɟɨɫɢɧɬɟɬɢɱɤɢ ɦɚɬɟɪɢјɚɥɢ ɰɟɥɨɤɨɩɧɚɬɚ ɮɥɨɬɚɰɢɫɤɚ јɚɥɨɜɢɧɚ ɫɟ ɫɦɟɫɬɭɜɚ ɜɨ ɟɞɧɚ ɬ.ɧ. 
“ɝɟɨɛɚɪɢɟɪɚ” ɢɡɝɪɚɞɟɧɚ ɨɞ ɝɟɨɫɢɧɬɟɬɢɱɤɢ ɦɚɬɟɪɢјɚɥɢ (ɟɞɟɧ ɜɢɞ ɧɚ ɢɡɨɥɢɪɚɧɚ ɫɪɟɞɢɧɚ). 
ɇɚɞ 95 % ɨɞ ɝɟɨɫɢɧɬɟɬɢɰɢɬɟ ɫɟ ɢɡɪɚɛɨɬɭɜɚɚɬ ɨɞ ɩɨɥɢɦɟɪɧɢ ɦɚɬɟɪɢјɚɥɢ. 
ɉɨɥɢɦɟɪɢɬɟ ɫɟ ɚɦɨɪɮɧɨ ɬɟɪɦɨɩɥɚɫɬɢɱɧɢ ɢɥɢ ɫɟɦɢɤɪɢɫɬɚɥɧɨ ɬɟɪɦɨɩɥɚɫɬɢɱɧɢ, ɩɪɢ ɲɬɨ 
ɝɨɥɟɦɢɧɚɬɚ ɧɚ ɤɪɢɫɬɚɥɧɨɫɬɚ ɜɚɪɢɪɚ ɨɞ 30 % ɡɚ ɩɨɥɢɜɢɧɢɥ ɯɥɨɪɢɞ ɞɨ 65 % ɡɚ ɩɨɥɢɟɬɢɥɟɧ.  
ɇɚјɱɟɫɬɨ ɤɨɪɢɫɬɟɧɢ ɩɨɥɢɦɟɪɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɚ ɝɟɨɫɢɧɬɟɬɢɰɢ ɫɟ: 
- ɩɨɥɢɟɬɢɥɟɧ (PE); 
- ɩɨɥɢɩɪɨɩɢɥɟɧ (PP); 
- ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ (PVC); 
- ɩɨɥɢɟɫɬɟɪ (PET); 
- ɩɨɥɢɚɦɢɞ (PA); 
- ɩɨɥɢɫɬɢɪɟɧ (PS). 
Ƚɟɨɫɢɧɬɟɬɢɱɤɢɬɟ ɦɚɬɟɪɢјɚɥɢ ɧɟ ɫɟ 100 ɩɪɨɰɟɧɬɧɨ ɩɪɨɢɡɜɟɞɟɧɢ ɨɞ ɩɨɥɢɦɟɪɧɚ 
ɫɦɨɥɚ, ɬɭɤɭ ɢɫɬɢɬɟ ɫɨɞɪɠɚɬ ɢ ɞɨɞɚɬɨɰɢ ɱɢјɚ ɲɬɨ ɤɨɥɢɱɢɧɚ ɜɚɪɢɪɚ, ɩɪɨɰɟɧɬɭɚɥɧɨ 
ɢɡɪɚɡɟɧɨ ɨɞ 3 ɞɨ 65 %. Ⱥɞɢɬɢɜɢɬɟ ɩɪɟɬɟɠɧɨ ɢɦɚɚɬ ɮɭɧɤɰɢјɚ ɧɚ ɭɥɬɪɚɜɢɨɥɟɬɨɜɢ 
ɚɩɫɨɪɛɢɪɚɱɢ, ɚɧɬɢɨɤɫɢɞɚɧɫɢ, ɬɟɪɦɢɱɤɢ ɫɬɚɛɢɥɢɡɚɬɨɪɢ ɢ ɨɦɟɤɧɭɜɚɱɢ. Ɉɩɲɬɨ ɤɚɠɚɧɨ, 
ɤɚɤɨ ɚɞɢɬɢɜɢ ɤɨɢ ɜɨɨɛɢɱɚɟɧɨ ɫɟ ɤɨɪɢɫɬɚɬ ɫɟ ɤɚɪɛɨɧɫɤɚ ɩɨɤɪɢɜɤɚ ɡɚ ɡɚɲɬɢɬɚ ɨɞ 
ɭɥɬɪɚɜɢɨɥɟɬɨɜɨ ɡɪɚɱɟњɟ. Ɍɟɱɧɢ ɚɞɢɬɢɜɢ ɫɟ ɩɥɚɫɬɢɮɢɤɚɬɨɪɢ, ɞɨɞɚɬɨɰɢ ɢ ɚɞɢɬɢɜɢ ɡɚ ɛɨјɚ. 
Ƚɟɨɫɢɧɬɟɬɢɱɤɢɬɟ ɦɚɬɟɪɢјɚɥɢ ɫɟ ɫɟɪɬɢɮɢɰɢɪɚɧɢ ɫɩɨɪɟɞ EN ISO 9001 ɫɬɚɧɞɚɪɞɢɬɟ, 
ɲɬɨ ɞɨɤɚɠɭɜɚ ɡɚ ɤɜɚɥɢɬɟɬɨɬ ɧɚ ɨɜɢɟ ɦɚɬɟɪɢјɚɥɢ.  
Ƚɟɨɫɢɧɬɟɬɢɱɤɢɬɟ ɦɚɬɟɪɢјɚɥɢ ɜɪɲɚɬ ɮɭɧɤɰɢјɚ ɧɚ ɫɟɩɚɪɚɰɢјɚ, ɚɪɦɢɪɚњɟ, 
ɮɢɥɬɪɚɰɢјɚ, ɞɪɟɧɢɪɚњɟ, ɛɚɪɢɟɪɚ (ɡɚɲɬɢɬɚ ɨɞ ɝɚɫɨɜɢ ɢ ɬɟɱɧɨɫɬɢ) ɢ ɫɥ. ɇɚјɱɟɫɬɨ 
ɩɪɢɦɟɧɭɜɚɧɢ ɝɟɨɫɢɧɬɟɬɢɰɢ ɫɟ: ɝɟɨɬɟɤɫɬɢɥɢ, ɝɟɨɦɟɦɛɪɚɧɢ, ɝɟɨɦɪɟɠɢ, ɝɟɨɰɟɜɤɢ, 
ɝɟɨɫɢɧɬɟɬɢɱɤɢ ɝɥɢɧɟɧɢ ɫɥɨɟɜɢ, ɝɟɨɤɨɦɩɨɡɢɬɢ ɢ ɞɪ. 
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2.1 ȽȿɈɌȿɄɋɌɂɅɂ 
Ƚɟɨɬɟɤɫɬɢɥɢɬɟ ɫɟ ɨɮɨɪɦɟɧɢ ɨɞ ɫɢɧɬɟɬɢɱɤɢ ɜɥɚɤɧɚ, ɤɨɢ ɨɞ ɫɬɚɧɞɚɪɞɧɢ ɦɚɲɢɧɢ ɡɚ 
ɬɤɚɟњɟ ɫɟ ɫɨɫɬɚɜɟɧɢ ɜɨ ɮɥɟɤɫɢɛɢɥɧɢ ɩɨɪɨɡɧɢ ɬɤɚɟɧɢɧɢ.  
ɉɪɢ ɢɡɪɚɛɨɬɤɚɬɚ ɫɢɧɬɟɬɢɱɤɢɬɟ ɜɥɚɤɧɚ ɫɟ ɫɩɨјɭɜɚɚɬ ɢ ɡɚɰɜɪɫɬɭɜɚɚɬ ɤɨɪɢɫɬɟјќɢ 
ɟɞɧɚ ɨɞ ɧɚɜɟɞɟɧɢɬɟ ɬɪɢ ɩɨɫɬɚɩɤɢ: ɜɥɚɠɧɚ, ɫɭɜɚ ɢ ɫɨ ɪɚɫɬɨɩɭɜɚњɟ. ɉɨɜɟќɟɬɨ ɝɟɨɬɟɤɫɬɢɥɧɢ 
ɜɥɚɤɧɚ ɫɟ ɨɮɨɪɦɟɧɢ ɫɨ ɪɚɫɬɨɩɭɜɚњɟ ɩɪɢ ɲɬɨ ɢɫɬɢɬɟ ɫɟ ɩɨɞɥɨɠɧɢ ɧɚ ɢɫɬɟɝɧɭɜɚњɟ, ɩɪɢ 
ɲɬo ɫɨ ɢɫɬɟɝɧɭɜɚњɟɬɨ ɫɟ ɧɚɦɚɥɭɜɚ ɧɢɜɧɢɨɬ ɞɢјɚɦɟɬɚɪ, ɫɟ ɡɝɨɥɟɦɭɜɚ јɚɤɨɫɬɚ ɧɚ ɡɚɬɟɝɚњɟ 
ɢ ɫɟ ɧɚɦɚɥɭɜɚ ɞɢɥɚɬɚɰɢјɚɬɚ ɩɪɢ ɥɨɦ. ɋɨ ɡɚɜɢɬɤɭɜɚњɟ ɧɚ ɞɨɥɝɢɬɟ ɫɢɧɬɟɬɢɱɤɢ ɜɥɚɤɧɚ ɫɟ 
ɨɮɨɪɦɭɜɚ ɦɭɥɬɢɜɥɚɤɧɟɫɬɨ ɫɧɨɩɱɟ. Ɂɚ ɩɨɜɪɡɭɜɚњɟ ɧɚ ɫɢɧɬɟɬɢɱɤɢɬɟ ɜɥɚɤɧɚ ɩɪɢ 
ɨɮɨɪɦɭɜɚњɟ ɧɚ ɧɟɬɤɚɟɧ ɝɟɨɬɟɤɫɬɢɥ, ɩɨɫɬɨјɚɬ ɬɪɢ ɧɚɱɢɧɢ: ɬɨɩɥɥɢɧɫɤɨ ɩɨɜɪɡɭɜɚњɟ, 
ɫɦɨɥɟɫɬɨ ɩɨɜɪɡɭɜɚњɟ ɢ ɢɝɥɢɱɟɫɬɨ ɩɨɜɪɡɭɜɚњɟ. 
Ƚɟɨɬɟɤɫɬɢɥɢɬɟ ɝɢ ɢɡɜɪɲɭɜɚɚɬ ɮɭɧɤɰɢɢɬɟ ɧɚ ɫɟɩɚɪɚɰɢјɚ, ɚɪɦɢɪɚњɟ, ɮɢɥɬɪɚɰɢјɚ, 
ɞɪɟɧɢɪɚњɟ ɢ ɤɚɤɨ ɛɚɪɢɟɪɚ ɤɚј ɞɟɩɨɧɢɢ. ɉɨɫɬɨјɚɬ ɪɚɡɥɢɱɧɢ ɬɢɩɨɜɢ ɧɚ ɝɟɨɬɟɤɫɬɢɥ (ɋɥ. 1), 
ɚ ɫɟ ɢɡɪɚɛɨɬɭɜɚɚɬ ɜɨ ɡɚɜɢɫɧɨɫɬ ɨɞ ɩɨɬɪɟɛɚɬɚ ɧɚ ɢɧɠɟɧɟɪɫɤɢɬɟ ɨɛɥɚɫɬɢ.  
 
 ɋɥɢɤɚ 1. Ƚɟɨɬɟɤɫɬɢɥ 
 
Ɉɫɧɨɜɧɢɬɟ ɮɭɧɤɰɢɢ ɧɚ ɝɟɨɬɟɤɫɬɢɥɢɬɟ ɫɟ: 
- ɫɟɩɚɪɚɰɢјɚ ɩɨɦɟѓɭ ɫɥɨɟɜɢ ɫɨ ɪɚɡɥɢɱɟɧ ɝɪɚɧɭɥɨɦɟɬɪɢɫɤɢ ɫɨɫɬɚɜ; 
- ɚɪɦɢɪɚњɟ, ɨɞɧɨɫɧɨ ɩɪɢɮɚќɚњɟ ɧɚ ɧɚɩɪɟɝɚњɚɬɚ ɧɚ ɫɦɨɥɤɧɭɜɚњɟ, ɛɥɚɝɨɞɚɪɟɧɢɟ 
ɧɚ јɚɤɨɫɬɚ ɧɚ ɡɚɬɟɝɚњɟ ɫɨ ɤɨјɚ ɪɚɫɩɨɥɚɝɚɚɬ ɝɟɨɬɟɤɫɬɢɥɢɬɟ; 
- ɮɢɥɬɪɚɰɢјɚ, ɢɡɪɚɡɟɧɚ ɩɪɟɤɭ ɩɨɫɬɚɜɭɜɚњɟ ɝɪɚɧɭɥɢɪɚɧɢ ɡɟɦјɟɧɢ ɮɢɥɬɟɪɫɤɢ 
ɫɥɨɟɜɢ; 
- ɞɪɟɧɢɪɚњɟ, ɤɚɤɨ ɡɚɦɟɧɚ ɡɚ ɩɟɫɨɱɧɢ ɞɪɟɧɚɠɢ, ɩɪɢ ɨɛɜɢɬɤɭɜɚњɟ ɧɚ ɞɪɟɧɚɠɧɢ 
ɰɟɜɤɢ ɢ ɫɥ.; 
- ɛɚɪɢɟɪɚ, ɡɚ ɡɚɞɪɠɭɜɚњɟ ɬɟɱɧɨɫɬɢ ɢ ɝɚɫɨɜɢ ɤɚј ɞɟɩɨɧɢɢ ɜɨ ɤɨɦɛɢɧɚɰɢјɚ ɫɨ 
ɝɟɨɦɟɦɛɪɚɧɢ, ɩɪɢ ɲɬɨ ɩɪɢɦɚɪɧɚ ɮɭɧɤɰɢјɚ ɧɚ ɝɟɨɬɟɤɫɬɢɥɨɬ ɟ ɡɚɲɬɢɬɚ ɧɚ ɝɟɨɦɟɦɛɪɚɧɚɬɚ 
ɨɞ ɦɟɯɚɧɢɱɤɨ ɨɲɬɟɬɭɜɚњɟ. 
2.2 ȽȿɈɆȿɆȻɊȺɇɂ 
ȼɨ ɫɨɝɥɚɫɧɨɫɬ ɫɨ ɫɬɚɧɞɚɪɞɨɬ ASTM D4439 ɝɟɨɦɟɦɛɪɚɧɚɬɚ ɟ ɞɟɮɢɧɢɪɚɧɚ ɤɚɤɨ 
ɦɧɨɝɭ ɫɥɚɛɨ ɩɪɨɩɭɫɬɥɢɜ ɫɢɧɬɟɬɢɱɤɢ ɦɚɬɟɪɢјɚɥ, ɤɨɪɢɫɬɟɧɚ ɜɨ ɢɧɠɟɧɟɪɫɬɜɨ ɩɪɢ ɤɨɧɬɪɨɥɚ 
ɧɚ ɦɢɝɪɚɰɢјɚɬɚ ɧɚ ɬɟɱɧɨɫɬɢ ɜɨ ɟɤɨɥɨɲɤɢɬɟ ɩɪɨɟɤɬɢ. ɉɨɬɨɱɧɨ, ɢɫɬɚɬɚ ɩɨɪɚɞɢ ɫɥɚɛɚɬɚ 
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ɩɪɨɩɭɫɬɥɢɜɨɫɬ ɩɪɟɬɫɬɚɜɭɜɚ ɢ ɫɟ ɤɨɪɢɫɬɢ ɤɚɤɨ ɛɚɪɢɟɪɚ ɡɚ ɡɚɞɪɠɭɜɚњɟ ɧɚ ɬɟɱɧɨɫɬɢ ɢ 
ɝɚɫɨɜɢ (ɋɥ. 2). Ʉɨɟɮɢɰɢɟɧɬɨɬ ɧɚ ɜɨɞɨɩɪɨɩɭɫɬɥɢɜɨɫɬ ɟ ɜɨ ɝɪɚɧɢɰɢ 10–12 10–15 m/s. 
  
 ɋɥɢɤɚ 2. Ƚɟɨɦɟɦɛɪɚɧɚ 
 
Ƚɟɨɦɟɦɛɪɚɧɢɬɟ ɫɟ ɞɨɫɬɚ ɩɨɝɨɞɧɚ ɡɚɦɟɧɚ ɡɚ ɝɥɢɧɟɧɢ ɫɥɨɟɜɢ ɩɨɪɚɞɢ ɬɨɚ ɲɬɨ: 
- ɝɥɢɧɟɧɢɨɬ ɫɥɨј ɨɛɢɱɧɨ ɟ ɫɨ ɞɟɛɟɥɢɧɚ ɨɞ 600 ɞɨ 1.500 mm, ɲɬɨ ɡɚɮɚќɚ ɡɧɚɱɢɬɟɥɟɧ 
ɩɪɨɫɬɨɪ ɨɞ ɜɨɥɭɦɟɧɨɬ ɧɚ јɚɥɨɜɢɲɬɟɬɨ; 
- ɝɥɢɧɟɧɢɬɟ ɫɥɨɟɜɢ ɦɨɠɚɬ ɞɚ ɛɢɞɚɬ ɢɡɥɨɠɟɧɢ ɧɚ ɯɟɦɢɫɤɢ ɪɟɚɤɰɢɢ; 
- ɡɧɚɱɢɬɟɥɟɧ ɜɪɟɦɟɧɫɤɢ ɢɧɬɟɪɜɚɥ ɡɚ ɩɨɫɬɚɜɭɜɚњɟ ɧɚ ɝɥɢɧɟɧɢ ɫɥɨɟɜɢ. 
ɇɚјɱɟɫɬɨ ɩɪɢɦɟɧɭɜɚɧɢ ɝɟɨɦɟɦɛɪɚɧɢ ɫɟ ɨɧɢɟ ɤɨј ɫɟ ɩɪɟɬɫɬɚɜɟɧɢ ɨɞ ɩɨɥɢɟɬɢɥɟɧ. 
ɉɨɥɢɟɬɢɥɟɧɢɬɟ ɤɨɢ ɫɟ ɩɪɢɦɟɧɭɜɚɚɬ ɤɚј ɝɟɨɦɟɦɛɪɚɧɢɬɟ ɦɟѓɭ ɫɟɛɟ ɫɟ ɪɚɡɥɢɤɭɜɚɚɬ ɩɨ 
ɝɭɫɬɢɧɚɬɚ, ɦɨɥɟɤɭɥɚɪɧɚɬɚ ɬɟɠɢɧɚ, ɢɧɞɟɤɫɨɬ ɧɚ ɬɨɩɟњɟ, ɲɬɨ ɨɞ ɫɜɨјɚ ɫɬɪɚɧɚ ɪɟɡɭɥɬɢɪɚ ɫɨ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɚ ɝɟɨɦɟɦɛɪɚɧɢ ɫɨ ɪɚɡɥɢɱɧɢ ɮɢɡɢɱɤɢ ɫɜɨјɫɬɜɚ ɢ ɨɬɩɨɪɧɨɫɬ ɤɨɧ 
ɞɟɝɪɚɞɚɰɢјɚ.  
ɉɨɥɢɟɬɢɥɟɧɫɤɢɬɟ ɝɟɨɦɟɦɛɪɚɧɢ ɧɚјɱɟɫɬɨ ɫɟ ɢɡɝɪɚɞɟɧɢ/ɫɨɫɬɚɜɟɧɢ ɨɞ 96,097,5 % 
ɩɨɥɢɟɬɢɥɟɧ, 23 % јɚɝɥɟɪɨɞɧɢ ɟɞɢɧɢɰɢ, 0,51,0 % ɚɧɬɢɨɤɫɢɞɚɧɫɧɢ ɫɬɚɛɢɥɢɡɚɬɨɪɢ. 
Ƚɟɨɦɟɦɛɪɚɧɢɬɟ ɫɟ ɢɡɪɚɛɨɬɭɜɚɚɬ ɫɨ ɪɚɡɥɢɱɧɢ ɞɟɛɟɥɢɧɢ, ɚ ɧɚјɱɟɫɬɨ ɫɟ ɤɨɪɢɫɬɚɬ ɨɞ 1,03,0 
mm. ɋɟ ɢɡɪɚɛɨɬɭɜɚɚɬ ɜɨ ɪɨɥɧɢ ɫɨ ɪɚɡɥɢɱɧɢ ɞɢɦɟɧɡɢɢ ɢ ɥɟɫɧɢ ɫɟ ɡɚ ɦɨɧɬɚɠɚ ɢ ɫɩɨјɭɜɚњɟ 
(ɋɥ. 3). 
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      ɋɥɢɤɚ 3. ɋɩɨјɭɜɚњɟ ɧɚ ɝɟɨɦɟɦɛɪɚɧɚ 
        
ɍɩɨɬɪɟɛɚɬɚ ɧɚ ɝɟɨɦɟɦɛɪɚɧɢɬɟ ɤɚј јɚɥɨɜɢɲɬɚɬɚ ɟ ɞɚ јɚ ɡɚɞɪɠɢ ɜɨɞɚɬɚ ɢ  ɢɫɬɚɬɚ јɚ 
ɫɩɪɨɜɟɞɟ ɞɨ ɞɪɟɧɚɠɧɢɬɟ ɰɟɜɤɢ, ɧɨ ɧɚјɜɚɠɧɨ ɟ ɞɚ ɫɟ ɜɧɢɦɚɜɚ ɩɪɢ  ɜɝɪɚɞɭɜɚњɟ ɞɚ ɧɟ ɫɟ 
ɨɲɬɟɬɢ, ɡɚɬɨɚ ɲɬɨ ɬɪɟɛɚ ɞɚ ɫɟ ɫɩɪɟɱɢ ɡɚɝɚɞɭɜɚњɟ ɧɚ ɩɨɞɥɨɝɚɬɚ. Ⱥɤɨ ɫɥɭɱɚјɧɨ ɫɟ ɨɲɬɟɬɢ 
ɝɟɨɦɟɦɛɪɚɧɚɬɚ, ɬɨɝɚɲ ɬɚɚ јɚ ɝɭɛɢ ɮɭɧɤɰɢјɚɬɚ, ɚ ɫɚɧɚɰɢјɚɬɚ ɟ ɬɟɲɤɨ ɨɫɬɜɚɪɥɢɜɚ ɢ ɫɤɚɩɚ. 
Ɂɚ ɞɚ ɫɟ ɡɚɲɬɢɬɢ ɝɟɨɦɟɛɪɚɧɚɬɚ, ɨɛɢɱɧɨ ɩɨɞ ɧɟɚ ɢ ɧɚɞ ɧɟɚ ɫɟ ɩɨɫɬɚɜɭɜɚ ɝɟɨɬɟɤɫɬɢɥ, ɚ ɜɨ 
ɧɟɤɨɢ ɫɥɭɱɚɢ ɩɨɞ ɝɟɨɦɟɦɛɪɚɧɚɬɚ ɫɟ ɩɨɫɬɚɜɭɜɚ ɝɟɨɫɢɧɬɟɬɢɱɤɢ ɝɥɢɧɟɧ ɫɥɨј. 
ɂɦɚ ɞɜɚ ɜɢɞɚ ɧɚ ɤɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ ɢɡɞɪɠɥɢɜɨɫɬ ɤɨɢ ɫɟ ɨɞ ɫɩɟɰɢɮɢɱɧɚ ɜɚɠɧɨɫɬ 
ɡɚ ɝɟɨɦɟɦɛɪɚɧɢɬɟ: ɯɟɦɢɫɤɢ ɨɬɩɨɪ ɢ ɨɬɩɨɪɨɬ ɧɚ ɩɭɤɧɚɬɢɧɚ.  
ɏɟɦɢɫɤɢɨɬ ɨɬɩɨɪ ɧɚ ɝɟɨɦɟɦɛɪɚɧɚɬɚ ɫɟ ɨɞɪɟɞɭɜɚ ɩɪɟɤɭ ɩɪɨɬɨɤɨɥ ɧɚ ɩɨɬɨɩɭɜɚњɟ, 
ɩɪɨɫɥɟɞɟɧɨ ɫɨ ɫɢɬɟ ɩɨɬɪɟɛɧɢ ɮɢɡɢɱɤɢ ɢ ɦɟɯɚɧɢɱɤɢ ɬɟɫɬɨɜɢ. ɉɨɞɚɬɨɤɨɬ ɨɞ ɢɧɤɭɛɢɪɚɧɢɨɬ 
ɩɪɢɦɟɪɨɤ ɫɟ ɫɩɨɪɟɞɭɜɚ ɫɨ ɞɨɛɢɟɧɢɨɬ ɦɚɬɟɪɢјɚɥ ɢ ɫɟ ɩɪɨɰɟɧɭɜɚ ɜɨ ɩɟɪɢɨɞ ɨɞ 120 ɞɟɧɚ.  
ɉɭɤɧɚɬɢɧɚ ɜɨ ɝɟɨɦɟɦɛɪɚɧɚɬɚ ɩɪɨɢɡɜɟɞɟɧɚ ɨɞ ɩɨɥɢɦɟɪɧɢ ɦɚɬɟɪɢјɚɥɢ, ɦɨɠɟ ɞɚ 
ɩɪɨɢɡɥɟɡɟ ɨɞ ɞɜɚ ɦɟɯɚɧɢɡɦɢ: ɛɚɜɟɧ ɩɨɪɚɫɬ ɧɚ ɩɭɤɧɚɬɢɧɚɬɚ ɢ ɛɪɡɚ ɩɭɤɧɚɬɢɧɫɤɚ 
ɩɪɨɩɚɝɚɰɢјɚ (ɲɢɪɟњɟ). Ȼɪɡɚɬɚ ɩɭɤɧɚɬɢɧɫɤɚ ɩɪɨɩɚɝɚɰɢјɚ ɧɚјɱɟɫɬɨ ɧɚɫɬɚɧɭɜɚ ɩɨɞ ɜɥɢјɚɧɢɟ 
ɧɚ ɬɨɜɚɪ.  
2.3  ȽȿɈɆɊȿɀɂ 
Ɉɫɧɨɜɧɨɬɨ ɫɜɨјɫɬɜɨ ɤɨɟ ɝɢ ɪɚɡɥɢɤɭɜɚ ɝɟɨɦɪɟɠɢɬɟ ɨɞ ɞɪɭɝɢɬɟ ɝɟɨɫɢɧɬɟɬɢɰɢ ɫɟ 
ɨɬɜɨɪɢɬɟ ɦɟѓɭ ɧɚɞɨɥɠɧɢɬɟ ɢ ɩɨɩɪɟɱɧɢ ɫɧɨɩɱɢњɚ ɨɞ ɩɨɥɢɦɟɪɧɢ ɜɥɚɤɧɚ, ɤɨɢ ɫɟ ɞɨɜɨɥɧɨ 
ɝɨɥɟɦɢ ɞɚ ɩɨɱɜɚɬɚ ɩɪɨɛɢɜɚ ɨɞ ɟɞɧɚɬɚ ɫɬɪɚɧɚ ɧɚ ɝɟɨɦɪɟɠɚɬɚ ɧɚ ɞɪɭɝɚɬɚ (ɋɥ. 4).  
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    ɋɥɢɤɚ 4. Ƚɟɨɦɪɟɠɚ 
Ƚɟɨɦɪɟɠɢɬɟ ɪɚɫɩɨɥɚɝɚɚɬ ɫɨ ɝɨɥɟɦɚ ɫɢɥɚ ɧɚ ɡɚɬɟɝɚњɟ ɢ ɝɢ ɩɪɢɦɚɚɬ ɧɚɩɪɟɝɚњɚɬɚ ɧɚ 
ɫɦɨɥɤɧɭɜɚњɟ. Ƚɟɨɦɪɟɠɢɬɟ јɚ ɢɡɜɪɲɭɜɚɚɬ ɮɭɧɤɰɢјɚɬɚ ɧɚ ɚɪɦɢɪɚњɟ ɛɥɚɝɨɞɚɪɟɧɢɟ ɧɚ 
ɪɚɡɜɨјɨɬ ɧɚ ɦɟɬɨɞɢɬɟ ɧɚ ɜɢɫɨɤɨ-ɦɨɞɭɥɧɢ ɩɨɥɢɦɟɪɧɢ ɦɚɬɟɪɢјɚɥɢ ɫɨ ɝɨɥɟɦɚ јɚɤɨɫɬ ɧɚ 
ɡɚɬɟɝɚњɟ. ɉɨɥɢɦɟɪɧɢ ɦɚɬɟɪɢјɚɥɢ ɤɨɢ ɧɚјɱɟɫɬɨ ɫɟ ɤɨɪɢɫɬɚɬ ɩɪɢ ɧɢɜɧɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɟ 
ɩɨɥɢɟɬɢɥɟɧɨɬ ɢ ɩɨɥɢɩɪɨɩɢɥɟɧɨɬ ɫɨ ɝɨɥɟɦɚ ɝɭɫɬɢɧɚ. Ɍɤɚɟɧɢɨɬ ɬɢɩ ɧɚ ɝɟɨɦɪɟɠɢ ɤɨɪɢɫɬɚɬ 
ɩɨɥɢɟɫɬɟɪ ɩɨɤɪɢɟɧɢ ɫɨ PVC ɢɥɢ ɛɢɬɭɦɟɧ. ɇɢɜɧɚɬɚ ɨɫɧɨɜɧɚ ɩɪɢɦɟɧɚ ɟ: ɚɪɦɢɪɚњɟ ɤɚј 
ɞɟɩɨɧɢɢ, ɫɚɧɚɰɢјɚ ɧɚ ɫɜɥɟɱɢɲɬɚ, ɫɬɚɛɢɥɢɡɚɰɢјɚ ɧɚ ɡɟɦјɟɧɚ ɩɨɤɪɢɜɤɚ ɤɚј ɞɟɩɨɧɢɢ, 
ɡɚɲɬɢɬɚ ɨɞ ɟɪɨɡɢјɚ, ɤɚɤɨ ɝɚɛɢɨɧɢ ɩɪɢ ɤɨɧɫɬɪɭɤɰɢјɚ ɧɚ ѕɢɞɨɜɢ ɢ ɞɪ. Ƚɟɨɦɪɟɠɢɬɟ 
ɜɨɨɛɢɱɚɟɧɨ ɫɟ ɢɡɪɚɛɨɬɭɜɚɚɬ ɫɨ ɞɟɛɟɥɢɧɚ ɨɞ 4 ɞɨ 6 mm,  ɚ ɩɨɜɪɲɢɧɚɬɚ ɧɚ ɨɬɜɨɪɢɬɟ ɢɦ 
ɜɚɪɢɪɚ ɨɞ 40 ɞɨ 95 %. 
2.4 ȽȿɈɐȿȼɄɂ 
Ƚɟɨɰɟɜɤɢɬɟ (ɋɥ. 5) ɫɟ ɫɢɧɬɟɬɢɱɤɢ ɰɟɜɤɢ, ɤɨɢ ɢɦɚɚɬ ɲɢɪɨɤɚ ɩɪɢɦɟɧɚ. ɇɢɜɧɚɬɚ 
ɮɭɧɤɰɢјɚ ɤɚј ɮɥɨɬɚɰɢɫɤɢɬɟ јɚɥɨɜɢɲɬɚ ɟ: 
- ɨɞɜɟɞɭɜɚњɟ ɧɚ ɞɪɟɧɚɠɧɢ ɜɨɞɢ ɨɞ ɞɪɟɧɚɠɧɢɨɬ ɫɢɫɬɟɦ; 
- ɨɞɜɟɞɭɜɚњɟ ɧɚ ɜɨɞɢ ɨɞ ɬɚɥɨɠɧɨɬɨ ɟɡɟɪɨ (ɤɨɥɟɤɬɨɪ); 
- ɨɞɜɟɞɭɜɚњɟ ɧɚ ɡɚɲɬɢɬɧɢ ɜɨɞɢ;  
- ɬɪɚɧɫɩɨɪɬ ɧɚ ɮɥɨɬɚɰɢɫɤɚ ɩɭɥɩɚ.  
  
  ɋɥɢɤɚ 5. Ƚɟɨɰɟɜɤɢ 
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2.5 ȽȿɈɋɂɇɌȿɌɂɑɄɂ ȽɅɂɇȿɇɂ ɋɅɈȿȼɂ  
Ƚɟɨɫɢɧɬɟɬɢɱɤɢɬɟ ɝɥɢɧɟɧɢ ɫɥɨɟɜɢ ɩɪɟɬɫɬɚɜɭɜɚɚɬ ɪɨɥɧɢ ɨɞ ɬɟɧɤɢ ɫɥɨɟɜɢ ɧɚ 
ɛɟɧɬɨɧɢɬ ɝɥɢɧɚ ɩɨɫɬɚɜɟɧɚ ɦɟѓɭ ɞɜɚ ɫɥɨјɚ ɨɞ ɝɟɨɬɟɤɫɬɢɥ ɢɥɢ ɟ ɫɜɪɡɚɧɚ ɫɨ ɝɟɨɦɟɦɛɪɚɧɚ. ȼɨ 
ɩɪɢɫɭɫɬɜɨ ɧɚ ɜɨɞɚ, ɫɥɨјɨɬ ɧɚ ɛɟɧɬɨɧɢɬ ɧɚɛɚɛɪɭɜɚ ɢ ɡɧɚɱɢɬɟɥɧɨ ɝɨ ɪɟɞɭɰɢɪɚ ɞɜɢɠɟњɟɬɨ 
ɧɚ ɜɨɞɚ.  
Ɉɜɨј ɦɚɬɟɪɢјɚɥ ɡɚɩɨɱɧɭɜɚ ɞɚ ɫɟ ɤɨɪɢɫɬɢ ɨɞ 1988 ɝɨɞɢɧɚ ɜɨ ɋȺȾ ɤɚɤɨ ɩɨɞɥɨɝɚ ɧɚ 
ɝɟɨɦɟɦɛɪɚɧɚ ɤɚј ɞɟɩɨɧɢјɚ. ɉɪɢɦɚɪɧɚɬɚ ɮɭɧɤɰɢјɚ ɦɭ ɟ ɯɢɞɪɚɭɥɢɱɤɚ ɛɚɪɢɟɪɚ, ɤɨɪɢɫɬɟɧɚ 
ɞɚ ɝɨ ɫɩɪɟɱɢ ɩɪɢɞɜɢɠɭɜɚњɟɬɨ ɧɚ ɬɟɱɧɨɫɬɢɬɟ, ɚ ɜɨɟɞɧɨ ɩɪɟɬɫɬɚɜɭɜɚ ɢ ɡɚɦɟɧɚ ɧɚ 
ɝɟɨɦɟɦɛɪɚɧɢɬɟ ɢ ɡɛɢɟɧɢɬɟ ɝɥɢɧɟɧɢ ɫɥɨɟɜɢ. Ƚɟɨɫɢɧɬɟɬɢɱɤɢɬɟ ɝɥɢɧɟɧɢ ɫɥɨɟɜɢ ɧɚјɱɟɫɬɨ ɫɟ 
ɩɪɢɦɟɧɭɜɚɚɬ ɩɨɞ ɝɟɨɦɟɦɛɪɚɧɢɬɟ (ɋɥ. 6) ɤɚј јɚɥɨɜɢɲɬɚ ɢ ɞɟɩɨɧɢɢ ɤɚɤɨ ɡɚɲɬɢɬɚ ɨɞ 
ɩɪɨɛɢɜɚњɟ ɨɞ ɦɚɬɟɪɢјɚɥɨɬ ɨɞ ɬɥɨɬɨ, ɫɨ ɲɬɨ ɫɟ ɫɩɪɟɱɭɜɚ ɨɲɬɟɬɭɜɚњɟ ɧɚ ɝɟɨɦɟɦɛɪɚɧɚɬɚ. 
 
 ɋɥɢɤɚ 6. Ƚɟɨɫɢɧɬɟɬɢɱɤɢ ɝɥɢɧɟɧ ɫɥɨј 
 
2.6 ȽȿɈɄɈɆɉɈɁɂɌɂ 
Ƚɟɨɤɨɦɩɨɡɢɬɢɬɟ ɫɟ ɢɡɪɚɛɨɬɭɜɚɚɬ ɫɨ ɤɨɦɛɢɧɢɪɚњɟ ɧɚ ɞɜɚ ɢɥɢ ɩɨɜɟќɟ ɬɢɩɨɜɢ ɨɞ 
ɩɨɫɬɨɟɱɤɢɬɟ ɜɢɞɨɜɢ ɧɚ ɝɟɨɫɢɧɬɟɬɢɰɢ: ɝɟɨɬɟɤɫɬɢɥ ɫɨ ɝɟɨɦɟɦɛɪɚɧɚ, ɝɟɨɦɟɦɛɪɚɧɚ ɫɨ 
ɝɟɨɦɪɟɠɚ ɢɥɢ ɝɟɨɬɟɤɫɬɢɥ ɫɨ ɝɟɨɦɪɟɠɚ (ɋɥ. 7 ɢ ɋɥ. 8). Ƚɟɨɤɨɦɩɨɡɢɬɢɬɟ ɦɨɠɚɬ ɞɚ ɢɦɚɬ 
ɞɪɟɧɢɪɚɱɤɚ ɭɥɨɝɚ ɢɥɢ ɡɚɲɬɢɬɚ ɧɚ ɤɨɫɢɧɢ ɨɞ ɟɪɨɡɢјɚ. 
Ⱦɪɟɧɚɠɧɢɨɬ ɝɟɨɤɨɦɩɨɡɢɬ ɫɟ ɫɨɫɬɨɢ ɨɞ ɞɪɟɧɚɠɟɧ ɫɥɨј ɩɨɫɬɚɜɟɧ ɦɟѓɭ ɞɜɚ 
ɝɟɨɬɟɤɫɬɢɥɢ. ɇɟɝɨɜɢɬɟ ɝɥɚɜɧɢ ɮɭɧɤɰɢɢ ɫɟ: ɮɢɥɬɪɚɰɢјɚ,  ɞɪɟɧɢɪɚњɟ, ɡɚɲɬɢɬɚ. 
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 ɋɥɢɤɚ 7. Ⱦɪɟɧɚɠɟɧ ɝɟɨɤɨɦɩɨɡɢɬ  
 
 ɋɥɢɤɚ 8. Ƚɟɨɤɨɦɩɨɡɢɬ  
 
Ƚɟɨɤɨɦɩɨɡɢɬɨɬ ɤɨј ɫɟ ɫɨɫɬɨɢ ɨɞ ɧɟɬɤɚɟɧ ɩɨɥɢɫɬɟɪ ɤɚɤɨ ɨɛɜɢɜɤɚ ɢ јɚɞɪɨ ɨɞ ɬɟɧɤɢ 
ɩɨɥɢɟɫɬɟɪɫɤɢ ɜɥɚɤɧɚ ɩɨɜɪɡɚɧɢ ɜɨ ɩɪɟɫɟɱɧɢɬɟ ɬɨɱɤɢ, ɨɛɟɡɛɟɞɭɜɚ ɦɚɤɫɢɦɚɥɧɨ ɢɫɬɟɤɭɜɚњɟ 
ɧɚ ɜɨɞɚɬɚ ɢ ɫɨ ɬɨɚ ɝɨ ɡɚɛɪɡɭɜɚ ɩɪɨɰɟɫɨɬ ɧɚ ɤɨɧɫɨɥɢɞɚɰɢјɚ ɞɨ 90 % ɧɚ ɡɟɦјɟɧɢɬɟ ɫɥɨɟɜɢ, 
ɤɚɤɨ ɲɬɨ ɫɟ: ɮɥɨɬɚɰɢɫɤɚ јɚɥɨɜɢɧɚ, ɦɟɤɚ ɝɥɢɧɚ ɢ ɫɥ. Ƚɥɚɜɧɚɬɚ ɮɭɧɤɰɢјɚ ɦɭ ɟ ɨɛɟɡɛɟɞɭɜɚњɟ 
ɧɚ ɤɪɚɬɤɢ ɢ ɩɪɨɩɭɫɬɥɢɜɢ ɩɚɬɟɤɢ ɡɚ ɢɫɬɟɤɭɜɚњɟ ɧɚ ɜɢɲɨɤɨɬ ɜɨɞɚ ɨɞ ɩɨɪɢɬɟ. 
Ƚɟɨɤɨɦɩɨɡɢɬ ɤɨј ɢɦɚ ɥɟɫɧɚ ɢ ɮɥɟɤɫɢɛɢɥɧɚ ɚɥɬɟɪɧɚɬɢɜɚ ɡɚ ɡɚɲɬɢɬɚ ɨɞ ɩɨɜɪɲɢɧɫɤɚ 
ɟɪɨɡɢјɚ ɟ ɩɪɨɟɤɬɢɪɚɧ ɞɚ ɨɛɟɡɛɟɞɢ ɪɚɡɜɨјɧɚ ɫɢɥɧɚ ɜɟɝɟɬɚɰɢјɚ ɡɚ ɩɟɪɦɚɧɟɧɬɧɚ ɡɚɲɬɢɬɚ ɨɞ 
ɟɪɨɡɢјɚ ɧɚ ɤɨɫɢɧɢ ɤɚј ɞɟɩɨɧɢɢɬɟ ɢ ɞɪɭɝɢ ɩɨɜɪɲɢɧɢ ɢɡɥɨɠɟɧɢ ɧɚ ɟɪɨɡɢјɚ (ɋɥ. 9). Ɍɨј ɟ ɜɨ 
ɮɨɪɦɚ ɧɚ ɦɪɟɠɚ ɢɡɪɚɛɨɬɟɧɚ ɫɨ ɨɬɜɨɪɟɧɚ ɫɬɪɭɤɬɭɪɚ ɨɞ ɩɨɥɢɚɦɢɞɧɢ ɜɥɚɤɧɚ ɫɩɨɟɧɢ ɜɨ 
ɩɪɟɫɟɰɢɬɟ, ɩɪɢ ɲɬɨ 90 % ɨɞ ɧɢɜɧɢɨɬ ɜɨɥɭɦɟɧ ɟ ɫɥɨɛɨɞɟɧ ɢ ɫɟ ɢɫɩɨɥɧɭɜɚ ɫɨ ɯɭɦɭɫ ɢ ɫɨ 
ɫɟɦɟ ɡɚ ɡɚɬɪɟɜɭɜɚњɟ. 
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   ɋɥɢɤɚ 9. Ƚɟɨɤɨɦɩɨɡɢɬ ɡɚ ɡɚɲɬɢɬɚ ɨɞ ɩɨɜɪɲɢɧɫɤɚ ɟɪɨɡɢјɚ 
3. ȿɄɈɅɈɒɄɂ ȺɋɉȿɄɌɂ ɇȺ ȳȺɅɈȼɂɒɌȿ ȻɊ. 4 – ɊɍȾɇɂɄ ɋȺɋȺ 
ȼɪɡ ɨɫɧɨɜɚ ɧɚ Ɍɟɯɧɢɱɤɚ ɞɨɤɭɦɟɧɬɚɰɢјɚ ɡɚ ɝɪɚɞɛɚ ɧɚ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 4 ɧɚ 
Ɋɭɞɧɢɤɨɬ ɋɚɫɚ – Ɇ. Ʉɚɦɟɧɢɰɚ, ɢɡɪɚɛɨɬɟɧɚ ɨɞ ɫɬɪɚɧɚ ɧɚ Ƚɪɚɞɟɠɟɧ ɮɚɤɭɥɬɟɬ – ɋɤɨɩјɟ ɜɨ 
ɦɚɪɬ 2015 ɝɨɞɢɧɚ, ɜɨ ɞɨɥɢɧɚɬɚ ɧɚ ɪɟɤɚ Ʉɚɦɟɧɢɰɚ, ɜɨ ɧɚɪɟɞɧɢɨɬ ɩɟɪɢɨɞ, ɬɪɟɛɚ ɞɚ ɫɟ ɝɪɚɞɢ 
ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 4, ɤɚɤɨ ɩɟɬɬɢ ɞɟɥ ɨɞ ɤɚɫɤɚɞɧɨ ɩɨɫɬɚɜɟɧɢɨɬ ɫɢɫɬɟɦ ɧɚ 
ɯɢɞɪɨјɚɥɨɜɢɲɬɚ. ɂɦɟɧɨ, ɤɚɫɤɚɞɧɢɨɬ ɫɢɫɬɟɦ ɫɟ ɫɨɫɬɨɢ ɨɞ ɯɢɞɪɨјɚɥɨɜɢɲɬɟɬɨ ɛɪ.1 ɤɨɟ ɛɢɥɨ 
ɜɨ ɮɭɧɤɰɢјɚ ɨɞ 1964 ɞɨ 1974 ɝɨɞɢɧɚ ɫɨ ɜɢɫɢɧɚ ɨɞ 44 ɦɟɬɪɢ ɢ ɢɡɝɪɚɞɟɧɨ ɞɨ ɤɨɬɚ 1.033 ɦɧɜ, 
ɯɢɞɪɨјɚɥɨɜɢɲɬɟɬɨ ɛɪ.2 ɤɨɟ ɛɢɥɨ ɜɨ ɮɭɧɤɰɢјɚ ɨɞ 1974 ɞɨ 1990 ɝɨɞɢɧɚ ɫɨ ɜɢɫɢɧɚ ɨɞ 62 
ɦɟɬɪɢ ɢ ɢɡɝɪɚɞɟɧɨ ɞɨ ɤɨɬɚ 1.032 ɦɧɜ, ɞɨɞɟɤɚ ɨɞ 1990 ɝɨɞɢɧɚ ɜɨ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɟ 
ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 3 ɫɨ ɝɪɚɞɛɚ ɜɨ ɞɜɟ ɮɚɡɢ, ɩɪɢ ɲɬɨ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 3-I ɮɚɡɚ ɟ 
ɡɚɜɪɲɟɧɨ ɢ ɜɟќɟ ɪɟɤɭɥɬɢɜɢɪɚɧɨ, ɚ ɨɞ 2006 ɝɨɞ. ɜɨ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɟ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 3-
II ɮɚɡɚ, ɤɨɟ ќɟ ɫɟ ɧɚɞɜɢɲɭɜɚ ɞɨ ɤɨɬɚ ɨɞ 975 ɦɧɜ. Ⱦɨ ɡɚɜɪɲɭɜɚњɟɬɨ ɧɚ ɟɤɫɩɥɨɚɬɚɰɢɨɧɢɨɬ 
ɜɟɤ ɧɚ ɨɜɚ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɨɫɬɚɧɭɜɚ ɨɤɨɥɭ ɟɞɧɚ ɝɨɞɢɧɚ. Ɍɨɚ јɚ ɧɚɥɨɠɭɜɚ ɩɨɬɪɟɛɚɬɚ ɨɞ 
ɝɪɚɞɛɚ ɧɚ ɧɨɜɨɬɨ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 4 ɤɨɟ ɬɪɟɛɚ ɞɚ ɫɟ ɝɪɚɞɢ ɧɢɡɜɨɞɧɨ ɧɟɩɨɫɪɟɞɧɨ ɩɨɞ 
ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 3 II ɮɚɡɚ. ȼɨ ɫɢɬɟ ɱɟɬɢɪɢ ɯɢɞɪɨјɚɥɨɜɢɲɬɚ (ɬɪɢ ɜɟќɟ ɢɡɝɪɚɞɟɧɢ ɢ 
ɩɨɫɥɟɞɧɨɬɨ ɛɪ. 3 II ɮɚɡɚ ɜɨ ɬɟɤ ɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ) ɢɦɚ ɫɤɥɚɞɢɪɚɧɨ ɨɤɨɥɭ 18-19 ɦɢɥɢɨɧɢ 
ɬɨɧɢ јɚɥɨɜɢɧɫɤɢ ɦɚɬɟɪɢјɚɥ ɨɞ ɬɟɯɧɨɥɨɲɤɢɨɬ ɩɪɨɰɟɫ ɧɚ ɮɥɨɬɢɪɚњɟ ɧɚ ɨɥɨɜɧɢɬɟ ɢ 
ɰɢɧɤɨɜɢɬɟ ɦɢɧɟɪɚɥɢ. ɇɨɜɨɬɨ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 4 ɟ ɩɪɨɟɤɬɢɪɚɧɨ ɞɚ ɩɪɢɦɢ ɨɤɨɥɭ 5 
ɦɢɥɢɨɧɢ ɬɨɧɢ јɚɥɨɜɢɧɫɤɢ ɦɚɬɟɪɢјɚɥ ɨɞ ɬɟɯɧɨɥɨɲɤɢɨɬ ɩɪɨɰɟɫ ɢ ɬɪɟɛɚ ɞɚ ɛɢɞɟ ɜɨ 
ɟɤɫɩɥɨɚɬɚɰɢјɚ,  ɨɞɧɨɫɧɨ ɞɚ ɦɭ ɨɜɨɡɦɨɠɢ ɪɚɛɨɬɚ ɧɚ ɪɭɞɧɢɤɨɬ, ɜɨ ɧɚɪɟɞɧɢɬɟ 7 ɝɨɞɢɧɢ. 
ɂɦɚјќɢ јɚ ɩɪɟɞɜɢɞ ɬɨɩɨɝɪɚɮɢјɚɬɚ ɧɚ ɬɟɪɟɧɨɬ ɨɤɨɥɭ ɪɭɞɧɢɤɨɬ, ɜɟќɟ ɜɨɫɩɨɫɬɚɜɟɧɚɬɚ 
ɬɟɯɧɢɱɤɨ ɬɟɯɧɨɥɨɲɤɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ ɢ ɜɨɫɩɨɫɬɚɜɟɧɨɬɨ ɢɫɤɭɫɬɜɨ ɫɨ ɦɟɧɚџɢɪɚњɟɬɨ ɧɚ 
ɜɟќɟ ɢɡɝɪɚɞɟɧɢɬɟ ɯɢɞɪɨјɚɥɨɜɢɲɬɚ, ɡɚ ɩɨɧɚɬɚɦɨɲɧɨɬɨ ɧɟɩɪɟɱɟɧɨ ɪɚɛɨɬɟњɟ ɧɚ ɪɭɞɧɢɤɨɬ, 
ɢɡɛɪɚɧɨ ɟ ɬɟɯɧɢɱɤɢ ɧɚјɞɨɛɪɨ ɢ ɟɤɨɧɨɦɫɤɢ ɧɚјɩɪɢɮɚɬɥɢɜɨ ɪɟɲɟɧɢɟ, ɞɚ ɫɟ ɢɡɝɪɚɞɢ ɢ ɩɟɬɬɨ 
ɤɚɫɤɚɞɧɨ ɩɨɫɬɚɜɟɧɨ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ (ɢɥɢ јɚɥɨɜɢɲɬɟ ɛɪ.4) ɜɨ ɞɨɥɢɧɚɬɚ ɧɚ ɪɟɤɚ Ʉɚɦɟɧɢɰɚ. 
Ɉɞ ɚɫɩɟɤɬ ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚ ɫɬɚɛɢɥɧɨɫɬ ɢ ɨɞ ɚɫɩɟɤɬ ɧɚ ɨɛɟɡɛɟɞɭɜɚњɟ ɧɚ ɦɚɤɫɢɦɚɥɟɧ 
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ɚɤɭɦɭɥɚɰɢɨɧɟɧ ɩɪɨɫɬɨɪ ɡɚ ɞɟɩɨɧɢɪɚњɟ ɧɚ јɚɥɨɜɢɧɚ, ɩɪɢɮɚɬɟɧɚ ɟ ɧɚјɫɢɝɭɪɧɚɬɚ ɦɟɬɨɞɚ ɡɚ 
ɜɚɤɨɜ ɬɢɩ јɚɥɨɜɢɲɧɢ ɛɪɚɧɢ - ɧɢɡɜɨɞɟɧ ɦɟɬɨɞ, ɡɚ ɤɨјɚ ɜɪɚɛɨɬɟɧɢɬɟ ɜɨ Ɋɭɞɧɢɤɨɬ ɋɚɫɚ ɢɦɚɚɬ 
ɢ ɧɚјɝɨɥɟɦɨ ɢɫɤɭɫɬɜɨ. Ɉɜɚɚ ɦɟɬɨɞɚ, ɡɚ ɢɡɝɪɚɞɛɚ ɧɚ ɜɚɤɨɜ ɬɢɩ јɚɥɨɜɢɲɧɢ ɛɪɚɧɢ, ɟ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɟɬɚ ɢ ɟ ɜɨ ɫɨɝɥɚɫɧɨɫɬ ɫɨ Ɋɟɮɟɪɟɧɬɧɢɬɟ ɞɨɤɭɦɟɧɬɢ ɧɚ ȿɜɪɨɩɫɤɚɬɚ ɭɧɢјɚ ɡɚ ɧɚјɞɨɛɪɢ 
ɩɪɢɦɟɧɟɬɢ ɬɟɯɧɢɤɢ. ɂɦɚјќɢ јɚ ɩɪɟɞɜɢɞ, ɪɭɠɚɬɚ ɧɚ ɜɟɬɪɨɜɢ ɜɨ ɪɟɝɢɨɧɨɬ ɢ ɛɥɢɡɢɧɚɬɚ ɧɚ 
ɧɚɫɟɥɛɚɬɚ ɞɨ ɧɢɡɜɨɞɧɚɬɚ ɧɨɠɢɰɚ ɧɚ ɩɟɫɨɱɧɚɬɚ ɛɪɚɧɚ ɧɚ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 4, ɩɨɫɟɛɧɨ 
ɜɧɢɦɚɧɢɟ ɟ ɩɨɫɜɟɬɟɧɨ ɜɨ ɢɡɧɚɨѓɚњɟ ɧɚ ɩɪɨɟɤɬɚɧɬɫɤɨ ɪɟɲɟɧɢɟ ɤɨɟ ќɟ ɝɨ ɧɚɦɚɥɢ ɟɮɟɤɬɨɬ 
ɨɞ ɚɟɪɨɡɚɝɚɞɭɜɚњɟ. ȼɨ ɬɚɚ ɧɚɫɨɤɚ, ɭɫɜɨɟɧɨ ɟ ɪɟɲɟɧɢɟ ɡɚ ɢɡɝɪɚɞɛɚ ɧɚ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 
4 ɫɨ ɦɚɥɚ ɦɨɞɢɮɢɤɚɰɢјɚ ɧɚ ɧɢɡɜɨɞɧɚ ɦɟɬɨɞɚ, ɤɚɞɟ ɲɬɨ ɜɨ ɧɢɡɜɨɞɧɢɨɬ ɞɟɥ ɨɞ ɬɟɥɨɬɨ ɧɚ 
ɛɪɚɧɚɬɚ ɟ ɩɪɟɞɜɢɞɟɧɨ ɞɚ ɫɟ ɮɨɪɦɢɪɚ ɡɨɧɚ ɨɞ ɪɭɞɧɢɱɤɚ јɚɥɨɜɢɧɚ ɞɨ ɤɨɬɚ ɨɞ 917 ɦ.ɧ.ɜ. Ɍɚɚ 
ɛɢ ɫɟ ɧɚɧɟɫɭɜɚɥɚ ɜɨ ɯɨɪɢɡɨɧɬɚɥɧɢ ɫɥɨɟɜɢ, ɫɨ ɡɛɢɜɚњɟ, ɫɨ ɦɟɯɚɧɢɡɚɰɢјɚ ɨɞ ɪɭɞɧɢɤɨɬ. 
Ɍɚɤɚ, ɨɞ ɚɫɩɟɤɬ ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚɬɚ ɫɬɚɛɢɥɧɨɫɬ, ќɟ ɫɟ ɩɪɢɦɟɧɢ ɧɚјɩɨɜɨɥɧɚɬɚ ɦɟɬɨɞɚ ɡɚ 
ɢɡɝɪɚɞɛɚ ɧɚ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɚ ɢɫɬɨɜɪɟɦɟɧɨ, ќɟ ɫɟ ɫɨɡɞɚɞɚɬ ɭɫɥɨɜɢ ɡɚ ɩɨɥɟɫɧɨ ɢ 
ɩɨɟɤɨɧɨɦɢɱɧɨ ɫɩɪɚɜɭɜɚњɟ ɫɨ ɩɨɬɟɧɰɢјɚɥɧɨɬɨ ɚɟɪɨɡɚɝɚɞɭɜɚњɟ ɧɚ ɨɤɨɥɢɧɚɬɚ, ɜɨ ɬɟɤɨɬ ɧɚ 
ɟɤɫɩɥɨɚɬɚɰɢɨɧɢɨɬ ɩɟɪɢɨɞ.  
ȼɨ ɉɪɨɟɤɬɧɚɬɚ ɞɨɤɭɦɟɧɬɚɰɢјɚ, ɩɪɢ ɢɡɝɪɚɞɛɚɬɚ ɧɚ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 4 ɧɟ ɛɟɲɟ 
ɩɪɟɞɜɢɞɟɧɨ ɩɨɫɬɚɜɭɜɚњɟ ɧɚ ɟɤɪɚɧ (ɝɥɢɧɚ, ɝɟɨɦɟɦɛɪɚɧɚ) ɜɨ ɮɭɧɤɰɢјɚ ɧɚ ɡɚɲɬɢɬɚ ɧɚ 
ɩɨɞɡɟɦɧɢɬɟ ɜɨɞɢ ɜɨ ɪɟɝɢɨɧɨɬ ɨɞ ɦɨɠɧɢɨɬ ɩɪɨɞɨɪ ɧɚ ɟɜɟɧɬɭɚɥɧɨ ɡɚɝɚɞɟɧɢɬɟ ɩɪɨɜɢɪɧɢ 
ɜɨɞɢ ɨɞ јɚɥɨɜɢɲɧɚɬɚ ɢɧɫɬɚɥɚɰɢјɚ ɩɨɪɚɞɢ ɫɥɟɞɧɢɬɟ ɩɪɢɱɢɧɢ: 
- ɉɪɢ ɢɡɝɪɚɞɛɚ ɧɚ ɜɚɤɨɜ ɬɢɩ ɧɚ јɚɥɨɜɢɲɧɢ ɛɪɚɧɢ, ɫɨ ɩɪɨɰɟɫ ɧɚ ɯɢɞɪɨɰɢɤɥɨɧɢɪɚњɟ, 
јɚɥɨɜɢɧɚɬɚ ɬɪɚɧɫɩɨɪɬɢɪɚɧɚ ɩɪɟɤɭ ɩɭɥɨɩɜɨɞɨɬ ɫɟ ɫɟɩɚɪɢɪɚ ɧɚ ɩɟɫɨɤ (ɨɞ ɤɨј ɫɟ ɝɪɚɞɢ 
ɧɢɡɜɨɞɧɚɬɚ ɛɪɚɧɚ) ɢ ɩɪɟɥɢɜ (ɤɨј ɫɟ ɞɟɩɨɧɢɪɚ ɜɨ ɭɡɜɨɞɧɨɬɨ ɟɡɟɪɨ). Ɂɧɚɱɢ, ɧɟ ɩɨɫɬɨɢ 
ɤɨɧɜɟɧɰɢɨɧɚɥɧɚ ɛɪɚɧɚ ɧɚ ɱɢјɚ ɭɡɜɨɞɧɚ ɤɨɫɢɧɚ ɛɢ ɫɟ ɢɧɫɬɚɥɢɪɚɥ ɟɤɪɚɧ! ȼɨ ɬɟɤɨɬ ɧɚ 
ɰɟɥɢɨɬ ɟɤɫɩɥɨɚɬɚɰɢɨɧɟɧ ɩɟɪɢɨɞ ɧɚ јɚɥɨɜɢɲɬɟɬɨ, ɤɪɭɧɚɬɚ ɧɚ ɛɪɚɧɚɬɚ ɤɨɧɬɢɧɭɢɪɚɧɨ 
ɫɟ ɧɚɞɜɢɲɭɜɚ ɢ ɧɢɡɜɨɞɧɨ ɫɟ ɲɢɪɢ, ɚ ɫɨ јɚɥɨɜɢɲɧɢɨɬ ɩɟɫɨɤ ɨɞɥɨɠɟɧ ɜɨ ɤɨɫɢ ɫɥɨɟɜɢ 
ɩɨ ɧɢɡɜɨɞɧɚɬɚ ɤɨɫɢɧɚ, ɩɟɪɦɚɧɟɧɬɧɨ ɫɟ ɮɨɪɦɢɪɚ ɩɟɫɨɱɧɚ ɛɪɚɧɚ, ɩɚ ɡɚɬɨɚ, ɬɟɯɧɢɱɤɢ ɟ 
ɧɟɢɡɜɨɞɥɢɜɨ, ɩɨɫɬɚɜɭɜɚњɟ ɧɚ ɟɤɪɚɧ, ɤɨј ɰɟɥɨɫɧɨ ɛɢ јɚ ɫɩɪɟɱɢɥ ɮɢɥɬɪɚɰɢјɚɬɚ ɧɢɡ 
ɛɪɚɧɚɬɚ. 
- Ɍɨɩɨɝɪɚɮɢјɚɬɚ ɧɚ ɬɟɪɟɧɨɬ, ɪɟɱɧɨ ɤɨɪɢɬɨ ɫɨ ɩɪɨɦɟɧɥɢɜɚ ɞɥɚɛɨɱɢɧɚ ɧɚ ɚɥɭɜɢɭɦ ɢ 
ɛɨɤɨɜɢ ɧɚ ɞɨɥɢɧɚɬɚ ɫɨ ɜɟɝɟɬɚɰɢјɚ ɢ ɧɟɪɚɦɟɧ ɤɚɪɩɟɫɬ ɬɟɪɟɧ ɨɞ ɞɜɟɬɟ ɫɬɪɚɧɢ, 
ɞɨɩɨɥɧɢɬɟɥɧɨ ɝɨ ɤɨɦɩɥɢɰɢɪɚ ɩɨɫɬɚɜɭɜɚњɟɬɨ ɧɚ ɜɚɤɨɜ ɬɢɩ ɡɚɲɬɢɬɚ (ɤɢɥɢɦ ɜɨ ɞɧɨɬɨ 
ɧɚ ɤɨɪɢɬɨɬɨ ɢ ɟɤɪɚɧ ɜɨ ɛɨɤɨɜɢɬɟ ɧɚ ɞɨɥɢɧɚɬɚ). 
- ɉɨɫɬɨјɚɬ ɨɞɪɟɞɟɧɢ ɤɨɧɬɪɨɜɟɪɡɧɢ ɦɢɫɥɟњɚ ɜɨ ɧɚɭɱɧɚɬɚ ɮɟɥɚ ɩɨɜɪɡɚɧɢ ɫɨ ɭɩɨɬɪɟɛɚɬɚ 
ɧɚ ɥɢɧɢɧɝɨɬ ɨɤɨɥɭ ɦɨɠɧɨɫɬɚ ɧɚ ɩɨјɚɜɚ ɧɚ ɬ.ɧ. buthtup ɟɮɟɤɬ, ɤɨј ɧɚ ɞɨɥɝ ɩɟɪɢɨɞ ɦɨɠɟ 
ɞɚ јɚ ɧɚɩɪɚɜɢ јɚɥɨɜɢɲɧɚɬɚ ɢɧɫɬɚɥɚɰɢјɚ ɩɨɦɚɥɤɭ ɫɬɚɛɢɥɧɚ. Ⱦɨɞɚɬɧɨ, ɧɟ ɟ ɦɨɠɧɨ ɞɚ ɫɟ 
ɩɪɟɬɩɨɫɬɚɜɢ ɤɨɥɤɭ ɞɨɥɝɨ ɥɢɧɟɪɨɬ ќɟ ɮɭɧɤɰɢɨɧɢɪɚ ɩɪɨɩɢɫɧɨ.  
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- Ɉɞ ɟɤɨɧɨɦɫɤɢ ɚɫɩɟɤɬ, ɢɡɨɥɚɰɢјɚɬɚ ɧɚ јɚɥɨɜɢɲɧɚɬɚ ɢɧɫɬɚɥɚɰɢјɚ ɫɨ ɩɨɫɬɚɜɭɜɚњɟ ɧɚ 
ɥɢɧɢɧɝ ɟ ɫɤɚɩɚ ɢɧɜɟɫɬɢɰɢјɚ. ȿɤɨɧɨɦɫɤɢ ɟ ɨɩɪɚɜɞɚɧɚ ɫɚɦɨ ɞɨɤɨɥɤɭ ɢɦɚɦɟ ɫɟɪɢɨɡɧɢ 
ɢɧɞɢɤɚɰɢɢ ɡɚ ɦɨɠɧɨ ɤɨɧɬɢɧɭɢɪɚɧɨ, ɧɟɩɪɢɮɚɬɥɢɜɨ ɡɚɝɚɞɭɜɚњɟ ɧɚ ɩɨɞɡɟɦɧɢɬɟ ɜɨɞɢ 
ɩɪɟɤɭ ɨɬɩɚɞɧɢɬɟ ɜɨɞɢ ɨɞ јɚɥɨɜɢɲɧɚɬɚ ɢɧɫɬɚɥɚɰɢјɚ. ɉɨɜɟќɟ ɝɨɞɢɲɧɨɬɨ ɫɥɟɞɟњɟ ɧɚ 
ɤɜɚɥɢɬɟɬɨɬ ɧɚ ɜɨɞɢɬɟ ɨɞ ɞɪɟɧɚɠɧɢɨɬ ɫɢɫɬɟɦ, ɧɚ ɚɤɬɭɟɥɧɨɬɨ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ ɛɪ. 3-II 
ɮɚɡɚ ɧɚ ɪɭɞɧɢɤɨɬ ɋɚɫɚ, ɱɢɢ ɯɟɦɢɫɤɢ ɤɜɚɥɢɬɟɬ ɫɟ ɩɪɚɬɢ ɩɪɟɤɭ ɡɟɦɚњɟ ɧɚ ɧɟɞɟɥɧɢ 
ɩɪɨɛɢ ɨɞ ɫɬɪɚɧɚ ɧɚ ɨɜɥɚɫɬɟɧɚ ɥɚɛɨɪɚɬɨɪɢјɚ, ɫɨɝɥɚɫɧɨ Ⱥ - ɢɧɬɟɝɪɢɪɚɧɚɬɚ ɟɤɨɥɨɲɤɚ 
ɞɨɡɜɨɥɚ, ɤɨјɚ ɪɭɞɧɢɤɨɬ јɚ ɩɨɫɟɞɭɜɚ, ɩɨɤɚɠɭɜɚ ɞɟɤɚ ɧɟ ɩɨɫɬɨјɚɬ ɜɚɤɜɢ ɢɧɞɢɤɚɰɢɢ. 
Ɉɞɧɨɫɧɨ, ɤɜɚɥɢɬɟɬɨɬ ɧɚ ɞɪɟɧɚɠɧɢɬɟ ɜɨɞɢ ɜɨɝɥɚɜɧɨ ɟ ɜɨ ɫɨɝɥɚɫɧɨɫɬ ɫɨ ɩɪɨɩɢɲɚɧɢɬɟ 
ɫɬɚɧɞɚɪɞɢ ɡɚ ɜɚɤɨɜ ɬɢɩ ɟɤɨɥɨɲɤɚ ɞɨɡɜɨɥɚ ɫɩɨɪɟɞ ɦɚɤɟɞɨɧɫɤɚɬɚ ɥɟɝɢɫɥɚɬɢɜɚ, ɋɥ. 
ɜɟɫɧɢɤ ɛɪ. 81, ɫɬɪ. 47 ɨɞ 15.06.2011 ɝ. (ɩɪɟɡɟɦɟɧɢ ɟɜɪɨɩɫɤɢ ɫɬɚɧɞɚɪɞɢ). 
- ȼɨ ɬɚɥɨɠɧɨɬɨ ɟɡɟɪɨ ɨɞ јɚɥɨɜɢɲɧɚɬɚ ɢɧɫɬɚɥɚɰɢјɚ ɫɟ ɞɟɩɨɧɢɪɚ ɦɧɨɝɭ ɫɢɬɧɚ ɮɪɚɤɰɢјɚ 
(ɨɤɨɥɭ 80% ɩɨɞ 74 ɦɢɤɪɨɦɟɬɪɢ) ɤɨјɚ ɡɚ ɤɪɚɬɤɨ ɜɪɟɦɟ, ɫɨ ɢɫɬɚɥɨɠɭɜɚњɟ, ɝɢ ɡɚɬɜɨɪɚ 
ɩɭɤɧɚɬɢɧɢɬɟ ɢ ɫɨɡɞɚɜɚ ɫɥɨј ɫɨ ɩɟɪɦɟɚɛɢɥɢɬɟɬ ɛɥɢɡɨɤ ɞɨ ɨɧɨј ɲɬɨ ɝɨ ɢɦɚ 
ɦɢɧɟɪɚɥɧɢɨɬ ɥɢɧɟɪ (ɝɥɢɧɚ). 
- Ɍɚɥɨɠɧɨɬɨ ɟɡɟɪɨ ɧɚ ɯɢɞɪɨјɚɥɨɜɢɲɬɟɬɨ ɥɟɠɢ ɧɚ ɚɥɭɜɢɭɦ ɫɨ ɞɟɛɟɥɢɧɚ ɨɞ 25 – 40 
ɦɟɬɪɢ, ɤɨј ɫɚɦ ɩɨ ɫɟɛɟ ɩɪɟɬɫɬɚɜɭɜɚ ɩɪɢɪɨɞɟɧ ɮɢɥɬɟɪ ɫɨ ɨɝɪɨɦɧɢ ɞɢɦɟɧɡɢɢ ɢ ɫɨ 
ɚɜɬɨɩɭɪɢɮɢɤɚɰɢɨɧɚ (ɫɚɦɨɩɪɟɱɢɫɬɭɜɚɱɤɚ) ɦɨќ. Ⱦɨɤɨɥɤɭ ɫɟ ɢɡɨɥɢɪɚ ɜɚɤɜɢɨɬ ɚɥɭɜɢɭɦ, 
ɬɨɝɚɲ, ɨɞ ɟɞɧɚ ɫɬɪɚɧɚ, ɢɫɬɢɨɬ ɧɟɦɚ ɩɨɜɟќɟ ɞɚ ɩɪɢɞɨɧɟɫɟ ɜɨ ɩɪɨɱɢɫɬɭɜɚњɟɬɨ ɧɚ 
ɤɨɧɬɚɦɢɧɢɪɚɧɢɬɟ ɩɨɞɡɟɦɧɢ ɜɨɞɢ, ɚ ɨɞ ɞɪɭɝɚ ɫɬɪɚɧɚ, ɜɪɟɦɟɬɨ ɧɚ ɨɬɰɟɞɭɜɚњɟ ɧɚ 
јɚɥɨɜɢɲɧɚɬɚ ɢɧɫɬɚɥɚɰɢјɚ ќɟ ɛɢɞɟ ɞɪɚɫɬɢɱɧɨ ɩɪɨɞɨɥɠɟɧɨ.  
- ɋɨ ɢɡɨɥɢɪɚњɟɬɨ ɨɞɧɨɫɧɨ ɩɨɫɬɚɜɭɜɚњɟɬɨ ɧɚ ɥɢɧɢɧɝ ɩɨɞ јɚɥɨɜɢɲɧɚɬɚ ɢɧɫɬɚɥɚɰɢјɚ ɛɪ. 
4 ɜɨɨɩɲɬɨ ɧɟ ɫɟ ɪɟɲɚɜɚ ɩɪɨɛɥɟɦɨɬ ɨɞ ɟɜɟɧɬɭɚɥɧɨ ɡɚɝɚɞɭɜɚњɟ ɧɚ ɩɨɞɡɟɦɧɢɬɟ ɜɨɞɢ ɜɨ 
ɪɟɝɢɨɧɨɬ. Ʉɚɤɨ ɲɬɨ ɟ ɧɚɩɨɦɟɧɚɬɨ ɩɨɝɨɪɟ, ɧɚɞ ɭɫɜɨɟɧɚɬɚ ɦɟɫɬɨɩɨɥɨɠɛɚ ɧɚ ɨɜɚɚ 
ɢɧɫɬɚɥɚɰɢјɚ, ɩɨɫɬɨјɚɬ ɭɲɬɟ ɱɟɬɢɪɢ ɞɪɭɝɢ (ɛɪ.1, ɛɪ. 2, ɛɪ. 3-1 ɢ ɛɪ. 3-2). ɉɨɫɬɨјɧɢɬɟ 4 
јɚɥɨɜɢɲɬɚ ɧɟ ɫɟ ɢɡɨɥɢɪɚɧɢ ɢ ɜɨ ɧɢɜ ɢɦɚ ɞɟɩɨɧɢɪɚɧɨ ɨɤɨɥɭ 18 – 19 ɦɢɥɢɨɧɢ ɬɨɧɢ 
јɚɥɨɜɢɲɟɧ ɦɚɬɟɪɢјɚɥ, ɲɬɨ ɟ ɡɚ ɨɤɨɥɭ 4 ɩɚɬɢ ɩɨɜɟќɟ ɨɞ ɤɨɥɢɱɢɧɚɬɚ ɧɚ јɚɥɨɜɢɲɟɧ 
ɦɚɬɟɪɢјɚɥ, ɤɨј ќɟ ɫɟ ɞɟɩɨɧɢɪɚ ɜɨ ɧɨɜɚɬɚ јɚɥɨɜɢɲɧɚ ɢɧɫɬɚɥɚɰɢјɚ ɛɪ.4. Ɂɚɬɨɚ, 
ɨɩɪɟɞɟɥɛɚɬɚ ɧɚ ɢɧɜɟɫɬɢɬɨɪɨɬ ɞɚ ɫɟ ɩɪɨɟɤɬɢɪɚɚɬ ɢ ɢɡɜɟɞɚɬ ɞɜɟ ɞɭɩɱɨɬɢɧɢ ɜɨ 
ɚɥɭɜɢɭɦɨɬ, ɧɢɡɜɨɞɧɨ ɨɞ ɥɨɤɚɰɢјɚɬɚ ɧɚ јɚɥɨɜɢɲɧɚɬɚ ɢɧɫɬɚɥɚɰɢјɚ ɛɪ.4, ɩɪɟɤɭ ɤɨɢ 
ɪɟɞɨɜɧɨ ќɟ ɫɟ ɩɪɚɬɢ ɤɜɚɥɢɬɟɬɨɬ ɧɚ ɩɨɞɡɟɦɧɢɬɟ ɜɨɞɢ ɧɚ ɬɪɢ ɧɢɜɨɚ, ɨɞ ɫɬɪɚɧɚ ɧɚ 
ɨɜɥɚɫɬɟɧɚ ɥɚɛɨɪɚɬɨɪɢјɚ, ɩɪɟɬɫɬɚɜɭɜɚ ɩɪɜ ɱɟɤɨɪ ɤɨɧ ɫɟɨɩɮɚɬɧɨ ɪɟɲɚɜɚњɟ ɧɚ 
ɩɪɨɛɥɟɦɨɬ ɫɨ ɡɚɝɚɞɟɧɨɫɬ ɧɚ ɩɨɞɡɟɦɧɢɬɟ ɜɨɞɢ, ɞɨɤɨɥɤɭ ɫɟ ɩɨјɚɜɢ. ɉɪɟɞɜɢɞɟɧɢɬɟ 
ɞɭɩɱɨɬɢɧɢ (ɏȽɂȾ-1 ɢ ɏȽɂȾ-2) ɫɟ ɢɡɝɪɚɞɟɧɢ ɢ ɜɟќɟ ɩɨɜɟќɟ ɩɚɬɢ ɫɟ ɡɟɦɟɧɢ ɩɪɨɛɢ ɨɞ 
ɬɪɢ ɧɢɜɨɚ (18, 23 ɢ 31 ɦɟɬɚɪ) ɨɞ ɫɟɤɨјɚ ɞɭɩɱɨɬɢɧɚ. Ⱥɧɚɥɢɡɢɬɟ ɧɚ ɡɟɦɟɧɢɬɟ ɩɪɨɛɢ   
ɧɚɩɪɚɜɟɧɢ ɜɨ ɨɜɥɚɫɬɟɧɚ ɥɚɛɨɪɚɬɨɪɢјɚ, ɩɨɤɚɠɚɚ ɞɟɤɚ ɧɟɦɚ ɡɚɝɚɞɭɜɚњɟ ɧɚ ɩɨɞɡɟɦɧɢɬɟ 
ɜɨɞɢ. 
- Ⱦɨɤɨɥɤɭ ɜɨ ɧɚɪɟɞɧɢɨɬ ɩɟɪɢɨɞ ɫɟ ɩɨјɚɜɢ ɧɟɤɚɤɜɨ ɡɚɝɚɞɭɜɚњɟ ɧɚ ɩɨɞɡɟɦɧɢɬɟ ɜɨɞɢ, ɜɨ 
ɫɨɝɥɚɫɧɨɫɬ ɫɨ  Ⱥ-ɢɧɬɟɝɪɢɪɚɧɚɬɚ ɟɤɨɥɨɲɤɚ ɞɨɡɜɨɥɚ, ɢɧɜɟɫɬɢɬɨɪɨɬ ɟ ɞɨɥɠɟɧ ɞɚ 
ɩɪɟɡɟɦɟ ɫɨɨɞɜɟɬɧɢ ɦɟɪɤɢ ɡɚ ɧɟɝɨɜɨ ɟɥɢɦɢɧɢɪɚњɟ. Ɍɨɚ, ɫɨɝɥɚɫɧɨ ȿɜɪɨɩɫɤɢɬɟ 
ɪɟɮɟɪɟɧɬɧɢ ɞɨɤɭɦɟɧɬɢ ɡɚ ɧɚјɞɨɛɪɢ ɩɪɢɦɟɧɟɬɢ ɬɟɯɧɢɤɢ, ɦɨɠɟ ɞɚ ɫɟ ɧɚɩɪɚɜɢ ɩɪɟɤɭ: 
ɚ) ɫɢɫɬɟɦ ɧɚ ɜɪɚќɚњɟ ɧɚ ɩɪɨɜɢɪɧɢɬɟ ɜɨɞɢ ɨɞ јɚɥɨɜɢɲɧɚɬɚ ɢɧɫɬɚɥɚɰɢјɚ ɧɚɡɚɞ ɜɨ 
ɬɚɥɨɠɧɨɬɨ ɟɡɟɪɨ ɢɥɢ ɛ) ɩɨɫɬɚɜɭɜɚњɟ ɧɚ ɫɨɨɞɜɟɬɧɢ ɛɚɪɢɟɪɢ ɢ ɫɩɪɟɱɭɜɚњɟ ɧɚ 
ɩɪɨɜɢɪɧɢɬɟ ɜɨɞɢ ɞɚ ɧɚɜɥɟɡɚɬ ɜɨ ɩɨɞɡɟɦɧɢɬɟ (ɫɨ ɩɪɟɫɟɱɧɢ ɪɨɜɨɜɢ, ɫɨ ɢɧјɟɤɬɢɪɚњɟ ɧɚ 
ɰɟɦɟɧɬɧɢ ɡɚɜɟɫɢ, ɩɨɞɡɟɦɧɢ ɛɚɪɢɟɪɢ ɜɨ ɜɢɞ ɧɚ ѕɢɞ ɧɚɩɪɚɜɟɧɢ ɫɨ ɢɫɩɨɥɧɢ ɨɞ ɫɦɟɫɚ 
ɩɨɱɜɚ-ɛɟɧɬɨɧɢɬ ɢɥɢ ɰɟɦɟɧɬ-ɛɟɧɬɨɧɢɬ (slurry walls) ɢ ɞɪ.) ɇɚ ɜɚɤɨɜ ɧɚɱɢɧ, ɩɪɨɛɥɟɦɨɬ 
ɛɢ ɫɟ ɬɪɟɬɢɪɚɥ ɤɨɦɩɥɟɤɫɧɨ, ɚ ɧɟ ɩɚɪɰɢјɚɥɧɨ. 
 
 
 Чеɬɜɪɬɢ кɨɧɝɪеɫ ɡɚ ɛɪɚɧɢ, Сɬɪɭɝɚ, 2017  14 
Ɂɚɤɥɭɱɨɤ 
ɂɡɛɨɪɨɬ ɧɚ ɥɨɤɚɰɢјɚ ɡɚ ɢɡɝɪɚɞɛɚ ɧɚ ɯɢɞɪɨјɚɥɨɜɢɲɬɟ (ɢɧɫɬɚɥɚɰɢјɚ ɡɚ ɨɬɩɚɞ) ɟ ɦɧɨɝɭ 
ɤɨɦɩɥɟɤɫɧɚ ɡɚɞɚɱɚ ɢ ɫɭɲɬɢɧɫɤɢ ɱɟɤɨɪ ɩɪɢ ɩɪɨɟɤɬɢɪɚњɟɬɨ. ɋɨ ɨɩɬɢɦɚɥɟɧ ɢɡɛɨɪ ɧɚ 
ɥɨɤɚɰɢјɚɬɚ ɫɟ ɫɜɟɞɭɜɚ ɧɚ ɦɢɧɢɦɭɦ ɧɟɝɚɬɢɜɧɨɬɨ ɜɥɢјɚɧɢɟ ɜɪɡ ɩɨɲɢɪɨɤɚɬɚ ɱɨɜɟɤɨɜɚ 
ɨɤɨɥɢɧɚ. Ɍɨɚ ɨɞ ɫɜɨјɚ ɫɬɪɚɧɚ јɚ ɫɜɟɞɭɜɚ ɧɚ ɦɢɧɢɦɭɦ ɩɨɬɪɟɛɚɬɚ ɨɞ ɩɨɞɨɰɧɟɠɧɢ 
ɜɥɨɠɭɜɚњɚ ɡɚɪɚɞɢ ɡɚɲɬɢɬɚ ɧɚ ɢɫɬɚɬɚ. ȼɨ ɨɜɚɚ ɧɚɫɨɤɚ ɫɟ ɩɨɜɟќɟ ɫɟ ɧɚɦɟɬɧɭɜɚ ɩɨɬɪɟɛɚɬɚ 
ɨɞ ɩɪɢɦɟɧɚ ɧɚ ɝɟɨɫɢɧɬɟɬɢɱɤɢ ɦɚɬɟɪɢјɚɥɢ ɩɪɢ ɢɡɝɪɚɞɛɚɬɚ ɧɚ ɜɚɤɜɢɬɟ ɨɛјɟɤɬɢ ɫɨ ɲɬɨ 
ɰɟɥɨɤɭɩɧɚɬɚ јɚɥɨɜɢɧɚ ɫɟ ɫɦɟɫɬɭɜɚ ɜɨ ɟɞɧɚ ɬ.ɧ. “ɝɟɨɛɚɪɢɟɪɚ”. ɒɬɨ ɫɟ ɨɞɧɟɫɭɜɚ ɞɨ ɧɚɲɢɬɟ 
ɩɨɫɬɨјɧɢ ɯɢɞɪɨјɚɥɨɜɢɲɬɚ, ɬɢɟ ɫɟ ɝɪɚɞɟɧɢ ɜɨ ɧɟɤɨɟ ɞɪɭɝɨ ɜɪɟɦɟ, ɤɨɝɚ ɦɧɨɝɭ ɛɟɝɥɨ ɫɟ 
ɩɨɦɢɧɭɜɚɥɨ ɩɪɟɤɭ ɦɨɠɧɢɬɟ ɧɟɝɚɬɢɜɧɢ ɜɥɢјɚɧɢјɚ ɜɪɡ ɩɨɲɢɪɨɤɚɬɚ ɱɨɜɟɤɨɜɚ ɨɤɨɥɢɧɚ. 
ɉɨɪɚɞɢ ɬɨɚ, ɤɨɝɚ ɞɟɧɟɫ ɫɟ ɩɪɢɫɬɚɩɭɜɚ ɤɨɧ ɜɨɜɟɞɭɜɚњɟ ɧɚ ɩɨɜɢɫɨɤɢ ɫɬɚɧɞɚɪɞɢ ɜɨ ɨɞɧɨɫ 
ɡɚ ɡɚɲɬɢɬɚɬɚ ɩɨɲɢɪɨɤɢɨɬ ɩɪɨɫɬɨɪ ɨɞ ɧɟɝɚɬɢɜɧɨɬɨ ɜɥɢјɚɧɢɟ ɧɚ ɨɜɢɟ ɢɧɫɬɚɥɚɰɢɢ ɡɚ ɨɬɩɚɞ, 
ɧɟɨɩɯɨɞɟɧ ɟ ɩɨɤɨɦɩɥɟɤɫɟɧ ɢ ɩɨɫɟɨɩɮɚɬɟɧ ɩɪɢɨɞ. ɍɩɨɬɪɟɛɚɬɚ ɧɚ ɝɟɨɫɢɧɬɟɬɢɰɢ ɜɨ ɫɚɦɨ 
ɟɞɟɧ ɞɟɥ ɨɞ ɟɞɟɧ ɫɢɫɬɟɦ ɨɞ ɯɢɞɪɨјɚɥɨɜɢɲɬɚ ɜɨɨɩɲɬɨ ɫɟɨɩɮɚɬɧɨ ɧɟ ɝɨ ɪɟɲɚɜɚ ɩɪɨɛɥɟɦɨɬ 
ɨɞ ɦɨɠɧɨ ɡɚɝɚɞɭɜɚњɟ ɧɚ ɨɤɨɥɢɧɚɬɚ. ɋɪɟɞɫɬɜɚɬɚ ɤɨɢ ɛɢ ɫɟ ɜɥɨɠɢɥɟ ɜɨ ɩɪɢɩɪɟɦɚɬɚ ɧɚ 
ɬɟɪɟɧɨɬ ɢ ɩɨɫɬɚɜɭɜɚњɟɬɨ ɧɚ ɥɢɧɢɧɝ (ɝɟɨɦɟɦɛɪɚɧɚ, ɱɢјɚ ɰɟɧɚ ɡɚ 2 ɦɦ ɞɟɛɟɥɢɧɚ ɢɡɧɟɫɭɜɚ 
ɨɤɨɥɭ 6 ɟɜɪɚ ɩɨ ɦɟɬɚɪ ɤɜɚɞɪɚɬɟɧ) ɛɢ ɦɨɠɟɥɨ ɞɚ ɫɟ ɜɥɨɠɚɬ ɜɨ ɢɡɜɟɞɛɚ ɧɚ ɝɟɨɬɟɯɧɢɱɤɢ 
ɪɟɲɟɧɢјɚ ɫɨ ɤɨɢ ɛɢ ɫɟ ɚɧɭɥɢɪɚɥɨ ɟɜɟɧɬɭɚɥɧɨɬɨ ɧɟɝɚɬɢɜɧɨ ɜɥɢјɚɧɢɟ ɨɞ ɰɟɥɨɤɭɩɧɢɨɬ 
ɫɢɫɬɟɦ ɨɞ ɯɢɞɪɨјɚɥɨɜɢɲɬɚ ɜɪɡ ɩɨɲɢɪɨɤɨɢɬ ɪɟɝɢɨɧ. 
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